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ABSTRACT 

This report is an environmental analysis of 
the Iowa Coal Project Coal Beneficiation Plant in 
Aines, Iowa. Based on site monitoring and a review 
of related literature, this report analyzes the 
impact of the beneficiation plant on the natural 
environment. 

The present environmental features are de
scribed and evaluated with particular emphasis 
on existing surface and groundwater quality. 
The component processes of the beneficiation 
plant are presented and the plant environmental 
design features are described. 

The beneficiation plant is not expected to 
have a significant impact on the area but the 
development of a coal beneficiation technology 
in the State of Iowa can be expected to signif
icantly impact the Iowa coal mining industry. 
Research needs in expectation of this development 
are offered in the report. 
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PREFACE 

This report was prepared in conjunction with the Iowa 
Coal Project. Supported by funds appropriated by the 65th 
General Assembly of Iowa, 1974, to the Iowa Coal Research 
Project, Iowa State University, this research was supervised 
by Dr. Lyle V. A. Sendlein, Assistant Division Chief of the 
Mining and Restoration Division. Kathy Moore, a graduate 
student in Plant Pathology, and Paul Calame and Janet Voight, 
participants in the University Year for Action program assisted 
at various stages of this research. 



ENVIRONMENTAL ANALYSIS 

concerning 

ICP COAL BENEFICIATION PLANT 

for 

IOWA COAL RESEARCH PROJECT 

April 27, 1976 

1. INTRODUCTORY MATERIAL 

1.1 General 

The environmental analysis presented in this report, 
together with the detailed description of the ICP Coal Benefici
ation Plant, has been prepared to facilitate the evaluation 
of the Iowa Coal Project - Coal Beneficiation Plant (ICP-CBP) 
as specified in Section 102 of the National Environmental 
Policy Act of 1969 (Public Law 91-190), the Guidelines of the 
Council on E~vironmental Quality, dated April 23, 1971 (36 F.R. 
7724), and Order No. 415-B of the Federal Power Commission, 
issued November 19, 1971 (36 F.R. 22738). This study includes 
a preliminary examination of the existing environmental features 
of Ames, Iowa, particularly in the vicinity of the Iowa State 
University Power- Plant. Included are detailed descriptions of 
the coal beneficiation plant and supporting components of its 
operation, including the movement of coal from the mine site to 
the plant. 

1.1.1. Background 

The Iowa Coal Research Project is funded by the legis- 1 
lature for a three year period beginning July 1, 1974. It is 
administered by the Energy and Mineral Resources Research Institute 
(EMRRI) at Iowa State University. The legislative act (S.F. 
1362) calls for EMRRI to carry out research t~' determine whether 
Iowa coal can be mined ' economically and in an2·environmentally 
acceptable manner, and to~ investigate and demonstrate methods 
for improving the quality of Iowa coal by the removal of 
impurities. The research includes the study of the economics 
of coal production and transportation, investigation and develop-
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ment of new exploration methods, demonstration of improved 
land restoration techniques, and investigation of additional 
potentially useful by-products which might be produced in 
conjunction with a coal mining operation. 

1.2 Coal Beneficiation Plant 

The primary goal of the beneficiation portion of the Iowa 
Coal Project is to establish methods for beneficiating Iowa 
coal so that it can be burned in conformance with environmental 
standards and to demonstrate these methods on a sufficiently 
large scale to permit reasonable estimates of their costs. 

1.3 Need for Project 

The need for this project is based primarily on the State 
of Iowa's need for an inexpensive, environmentally safe energy 
source. As mentioned previously, a portion of the research 
being undertaken by the ICP is concerned with the economic 
extraction of coal. The problem is that typically high sulfur 
levels of Iowa coal do not meet present environmental standards. 
Within the Beneficiation Division, washability studies have 
been completed on the coals from mines throughout the state (Table 
1.1). The results of this study show that Iowa coal characteristics 
vary widely, with sulfur levels ranging from 2% to 8%. High 
sulfur Iowa coal must somehow be cleaned for the coal to meet 
environmental standards specified by the Environmental Protection 
Agency (EPA) and the Iowa Department of Environmental Quality. 

1.4 Application of National Environmental Policy Act to Project 

The evaluation of the impact of the ICP coal beneficiation 
plant on the environment and the discussion of alternative 
actions to the plan were made in accordance with the National 
Environmental Policy Act. The information contained in Chapters 
2 and 3 of this report provide the basis for the environmental 
characteristics and conditions used to develop the conclusions 
set forth later in this report. 
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TABLE 1.1 

Washability Results of Seven Iowa Coals Cleaned at a Specific Gravity of 1.50(a) 

Mine 

ICO 

Lovilia #4 

Big Ben 

Jude 

Mich 

Otley 

ICP #1 

Raw Coal 
Heating 

Value 
BTU/lb. 

11,966 

11,139 

11,205 

10,398 

11,701 

10,406 

11,179 

Clean Coal 
Heating 

Value 
BTU/lb. 

12,194 

11,567 

11,526 

11,256 

12,198 

11,264 

11,738 

Percent 
Weight 

Recovery 

93.6 

90.8 

93.7 

87.4 

86.6 

83.3 

89.4 

Percent 
BTU Lost 
in Refuse 

4.62 

5.71 

3.61 

5.39 

9.72 

9.83 

6.13 

Percent 
Sulfur 

Raw Coal 

2.88 

3.89 

4.41 

7.05 

7.33 

7.72 

7.20 

Percent 
Sulfur 

Clean Coal 

2.14 

2.27 

3.48 

5.50 

4.91 

5.21 

5.06 

Percent 
Ash 

Raw Coal 

8.8 

12. 0 

9.4 

13.2 

14.9 

14.9 

14.3 

(a) Iowa Coal Research Project Progress Report, January 15,1975 to January 15, 1976. 

Percent 
Ash 

Clean Coa 

7.0 

8.6 

6.8 

10.4 

11. 3 

10.2 

1-0.0 
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2. EXISTING NATURAL ENVIRONMENTAL FEATURES 

2.1 Physical and Chemical 

2.1.1 Land 

a. Location 

(1) Construction Site 

The construction site of the ICP-Coal Benefi
ciation Plant is located on the campus of Iowa State University 
on the west side of Ames, Iowa (Story County), 32 miles north 
of Des Moines, Iowa. The site lies 200 feet northeast of the 
ISU power plant. The site contains 3 acres in the NW 1/4 of 
section 4, Tier 83 N, Range 24 W. It is bounded by Sixth Street 
on the north, the ISU power plant on the west, the power plant 
railroad spur on the south, and several acres of unused university 
property on the east. 

Figures 2.1 and 2.2 show the 
construction site and its location with respect to the impact 
area and the City of Ames. 

(2) Impact Area 

The impact area is a 320 acre site surrounding 
the ICP-CBP construction site. It is bounded by 13th Street on 
the north, Iowa State University on the west, Lincoln Way Avenue 
on the south, and residential Ames on the east (Figure 2.1). 

b. Topography 

The main drainage of the impact area is Squaw Creek 
which flows southeasterly 1/2 mile east of the construction site 
Surface drainage of the construction site flows from the north
west with nearly all surface runoff being deposited in a drainage 
ditch that flows east, along the south edge of the CBP site into 
an intermittent stream that flows into Squaw Creek. The topog
raphy of the ICP-CBP area is shown in Figure 2.3. 

c. Soils 

The principal soil of the beneficiation plant area 
is Colo silty clay loam. This soil is a dark colored, poorly 
drained, bottomland soil developed in moderately fine textured 
alluvium. Colo soils have moderately slow permeability and are 
usually wet due to a high water table. They are subject to 
occasional flooding and standing water. 
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FIGURE 2.2 
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2.5 

Were the beneficiation site not in an urban area, 
the Colo soil of the site would be well suited for agricultural 
use. Organic matter is high, subsoil phosphorus medium, and 
subsoil potassium is low. The pH ranges from 6.0 to 7.5 over 
the soil profile. The crop potential is good and row crops can 
be planted yearly if tile drainage is provided and fertilization 
needs are met. 

The poor drainage and periodic flooding of the 
Colo soil limit its use for residential and industrial development. 
These limitations were considered in the engineering design of the 
Coal Beneficiation Plant. The USDA Soil Conservation Service 
ratings of Colo soil with respect to its resource use are · in 
Table 2.1. (23) 

2.1.2 Air 

a. Climatology 

(1) General 

Central Iowa, located in the heart of the North 
American landmass, has a climate which is continental in nature. 
In winter, the mean pressure of the region is higher than that 
of the surrounding area causing a general outflow of cold, dry 
air. In summer, the pressure of the region is low, resulting 
in a general inflow of warm, moist air. The result is a marked 
seasonal contrast in both temperature and precipitation. (17) 

(a) Wind 

The annual wind chart for Central Iowa 
(Table 2.2) shows the frequency at which the wind blows from 
each direction by velocity groups. The gradiant from which the 
wind blows (greater than 12 MPH) most frequently is the north
west, 5.5% of the time. The largest percentage of wind, however, 
falls in the 0-12 MPH classification. This wind cannot be 
classified by direction because of extreme velocity variability 
and rapid directional change. 58.2% of all wind is in this 
category. 

(b) Temperature 

Monthly temperature means observed at the 
Ames Municipal Airport are given in Table 2.3. These data show 
a typical diurnal temperature range of 200 to 250 F. Temperature 
extremes recorded at the airport are midwinter -30° F and 
midsummer 110° F; 140° variation. 
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TABLE 2.1 

Suitability of Colo Soil as a Resource 
. (a) 

Material 

IVITAIIUn or SOIL AS llSOIIICE KATHIAL 

top1oil!ult1blli..,,: Fair to ,rood· hieh or"11t1ic matter· •eaaonal hlah -••er t•hl•· •"·L•tv L• ■L '" ~•-· 

Sand and gravel: Not suitable. 

load fill 1uicab111tx· i&Q SU2'2[' bi&b Q[IIDh: 111cc.:1:· ggg:c: b-- • -- -•-•-4 ,-u --..I -L- -- _______ .._ . "'"-"- ·--· _, 
-

Major 1011 feature• ~ffecting uae for: 

Highway location: ·- t •• L -'- ··- •-"-1-. '---• •- ~1 --~.ffto • "'.fah -----~,.. .......... ..,.,.. 1...fnhlu .-'f-.,,-,f,.. 

Pond reaervoir 3rca = Hoderate ly llow permeability; high in organic matter. 

Agricultural drainage· 
. '-- ••-• nerm•1htl1~ .. 1essonal hiah water table· tile drainaae feasible. 

Terrace, and diverslona· G•nerallv not needed due to ton=raphy· little or no limitation of 1011 material for divereions. 

Degree of limitation and major 1011 features affecting uae for: 

Foundations for low bulld lng1 · ••v••e limitations· ■ eaeonallv hiah water table· ooor bearina caoacitv and shear strength ; 

Septic tank dllpoul field•· 
high volume change. 

c ...... llm1tatlon1· 1ea1onallv hiah veter table· 1ub1ect to flooding; qu•stionable percolatio 

rate a. 
Sewage lagoons · •-•••• "-•••••M•• mod•ntelv 1low nermeabilitv· aeaeonallv hiah water table; sub1ect to flo.:xling; high i 

organic matter. 
Degree of limitation and 1011 feature, affecting Land Use planning: 

Agricultural farm crop• · s11°1,• limitations when drain•d and orotected from floodina. moderate if not. 

Residential develop-Rt with Fublic lever: Severe lim1tation1· noorly drained · 
table. 

aublect to floodin2; seasonally high water 

auidential development without public 1ever: Severe lim1t1tlnn1 · ooorlv drain•d · 1ub lect to flooding; ••aeonally high 
water tab l•, 

au1ldin61 for light indultrial and connercial u .. e : Severe limitation1· ooorlv drained· 1ub tect to flood i ng; seaaonally 
high water table , 

RECREATION 

Degree of li~itation and 1011 feature• af.fecting u1e for: 

Cott1ge1 and utility building• : Severe limitations · voorlv drained; 1ubject to flooding ; aeasoMlly high water table. 

Inten■ ive camp litU: Severe limitation•: poorly draiued; 1ubject to flooding; slow to dry after rain. 

Picnic area• : Moderate to severto l!mit1tlona; occa11ona lly flooded dur[ng uae per1od; slow to dry after rains; poorly 

dra1ned. 

lnten1iv1 play ar••• .;___H2Sl,_t.r.A.1.f.J.Q_ severe 11ml tat Ions i occa ■ ions 1 ll flooded durinS uae eeriod; slo.,., t o dry after rains; 
pO('lrly drained. 

P1th1 and tralh : Hoder.9te 11ml tationa · occu 1ona lly flooded during uee period; 1low to dry after rains ; poorly 

drained. 
Golf falN1y1 M,vlarat• 

period•. 
to severe limitations· occaalonallv flooded durln~ u1e period; remain 10ft and wet for moderate 

The 10!1 11 e~aluated only to• depth of five feet or less. ~oil, are rated on the basis o! three clas1e ■ of aoil limitations: 
Slight - rel11tlvely free of limitation, or limitation• are rasily overcome; Moderate - ltmitationa need to be recognized, but 
can be. ovei;cotM wilh good management and careful design; Severe .. limitationaaresevere enou~h to make uae que1tionable. 
{Severe may be further 1ubdivided into Severe and Very Severe where n•eded.) 

HNHl,l■eM.■ . ■IN IHI 5, 0-·26849 

(a) Soil Survey Information and Interpretations, USDA. 



TABLE 2.2 

Des Moines, Iowa Wind Data, Percentage of Occurrence by Wind Speed Class(a) 

Direction 0-12 12-15 15-18 18-24 24-31 31-38 >38 Total 

N 1.0 1.4 0.9 0.2 3.5 
NNE 0.7 1.1 0.5 0.1 2 • .4 
NE 0.5 0.7 0.2 1.4 
ENE 0.3 0.5 0.2 1.0 
E 0.4 0.5 0.1 0.l 1.1 
ESE 0.5 0.7 0.2 1.4 
SE 0.8 1.1 0.3 2.2 I\J . 
SSE 0.9 1.3 0.4 0.1 2.7 -..J 

s 1.2 1.8 0.7 0.1 3.8 
SSW 1.0 1.5 0.7 0.1 0.1 3.4 
SW 0.6 0.9 0.5 0.1 0.1 2.2 
WSW 0.5 0.7 0.4 0.1 1.7 
w 0.4 0.7 0.4 0.1 1.6 
WNW 0.8 1.3 1.0 0.5 0.2 3.8 
NW 1.2 1.7 1.7 0.7 0.1 0.1 5.5 
NNW 0.9 1.4 1. 3 0.4 0.1 4.1 
Calm 58.2 58.2 

Total 58.2 11.7 17.3 9.5 2.6 0.6 0.1 100.0 

(a) National Oceanic and Atmospheric Administration, Ashville, North Carolina. 
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TABLE 2. 3 

Average Temperatures 
o • ( a ) 
F, Ames, Iowa Airport 

J F M A M J J A s 0 N D 

Max. 29.0 32.9 43.4 60.5 72.0 81.1 86.5 83.9 76.3 65.2 46.5 33.7 

Mean 20.0 23.9 34.2 49.1 60.5 70.2 74.8 72.7 64.3 53.3 36.7 25.1 

Min. 11. 0 14.9 24.9 37.7 49.3 59.3 63.1 61.5 52.3 41.3 26.8 16.5 

IV . 
00 

TABLE 2. 4 

Average Precipitation in Inches, Central Iowa(a) 

Annual J F M A M J J A s 0 N D 

31.46 1.13 1.12 1.92 2.86 4.29 4.65 3.39 3.52 3.43 2.39 1.57 1.19 

(a) National Oceanic and Atmospheric Administration, Ashville, North Carolina. 
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(c) Precipitation 

Precipitation averages 31.46 inches 
annually, but the yearly variation can be large, ranging from 
17.1 inches in 1956 to 56.8 inches in 1881. Monthly precipitation 
amounts also have shown great variation historically, ranging 
from .03 inches in October, 1952 and November, 1969 to 15.79 
inches of rainfall in June, 1881. 

Average yearly snowfall is 30.1 inches but 
here, as with rainfall, wide variations exists. The winter of 
1965-66 had 8 inches of snow compared to 70 inches in the winter 
of 1911-12. The central Iowa precipitation data in Table 2.4 
are based on a 40 year record from 1935-1974 although individual 
records go back much further. (17) 

b. Air Quality 

(1) Ambient Air Quality Standards 

The environmental Protection Agency (EPA) has 
promulgated national primary and secondary ambient air quality 
standards, as required by the Clean Air Act of 1970, for six 
pollutants: suspended particulate matter, sulfur oxides, carbon 
monoxide, photochemical oxidants, non-methane hydrocarbons, and 
nitrogen oxide (Appendix A). 

Coal preparation plants fall directly under section 
111 of the Clean Air Act, as amended, and regulations concerning 
their emission of pollutants are found in Title 40, Part 60, 
Subpart Y, of the Code of Federal Regulations. The regulations 
are in Appendix A. 

(2) Existing Sources and Emissions 

Iowa's current pollution control regulations, =r-
dealing specifically with sulfur dioxide levels, limit the 
burning of coal to coal with a three percent sulfur content. At 
the present time, this limit is uniformly applied to all coal 
burning facilities in Iowa by the Department of Environmental 
Quality. However, a recent research project examining individual 
power plants and their pollutants has determined the allowable 
sulfur levels to range from 0.52% to greater than 6.0%. This 
means that at a few locations within the state, a regulation more 
restrictive than 3% is warranted, but in the majority of cases, 
a less restrictive regulation could be applied (Appendix B). 

(3) Observed Ambient Air Quality 

Observations to date of existing air quality in 
the Ames area have not been adequate to describe either the 
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concentrations or effects of existing pollution sources. Until 
such time that records are recorded from several locations over 
a period of time, the ambient air quality of Ames cannot be 
documented with assurance. 

(a) Current Data 

Suspended particulates and sulfur dioxide data 
are in Table 2.5. These data, collected for six months at the 
Fire Extension Building located 1/4 mile northwest of the ICP-CBP 
site (Figure 2.1), indicate to some degree the present air 
quality of the impact area. It is difficult to draw conclusions 
from the data presented because the Fire Extension Building is usually 
upwind of the power plant. There is additional monthly variation 
due to climatic conditions. (11) 

c. Noise 

There are two catagories of noise standards: "those 
standards which are intended to protect workers from hearing loss 
caused by exposure to excessive noise levels, and community noise 
standards which are designed to insure that the utility of property 
is not impaired by intrusive noise and also to protect inhabitants 
against physiological effects, such as hearing loss, stress, and 
loss of sleep". (4) 

Under present zoning regulations, the CBP site does 
not fall under local standards governing noise. 

The Occupational Safety Health Act (OSHA) represents 
the statutory authority of the federal government to protect 
workers from hearing loss that may result from exposure to noise. 
OSHA noise limits (Table 2.6) establish noise duration limits 
for decibel ranges from 90 dBA to 115 dBA. Noise levels above 
115 dBA are not permitted. (14) 

The ICP-CBP will operate under the conditions set 
forth by OSHA insofar as noise exposure of employees is concerned. 
These regulations will be administered by the Mining Enforcement 
and Safety Administration (MESA) as set forth in the Federal Coal 
Mine Health and Safety Act of 1969 (Public Law 91-173). 
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TABLE 2. 5 

Air Quality in Ames, Iowa 
1974(a) Fire Extension Building 

Suspended Particulate Sulfur Dioxide 
Date Cone. µg/rn3 Cone. lJg/rn3 

' 

Jan. 11 24.2 70.6 

Jan. 17 35.7 00.0 

Jan. 24 61. 5 20.5 

Feb. 4 91.5 2.6 

Feb. 10 133.0 00.0 

Feb. 16 71.3 00.0 

Feb. 22 49.9 9.9 

Mar. 6 58.9 00.0 

Mar. 12 27.4 00.0 

Mar. 18 140.0 00.0 

Mar. 25 46.5 12.5 

Mar. 30 18.9 

Apr. 5 38.2 00.0 

Apr. 11 40.9 00.0 

Apr. 17 71.1 00.0 

Apr. 23 92.6 

May 5 66.6 00.0 

May 23 130.0 00.0 

May 29 59.0 00.0 

June 4 100.0 oo.o 
June 10 24.6 00.0 

June 16 47.3 00.0 

June 22 23.3 00.0 

(a) Iowa Department of Environmental Quality 
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TABLE 2.6 

Permissible Noise Exposures Prescribed by the Walsh-Healy Act(a) 

Duration 8 6 4 3 2 l½ 1 ¼ or 
(hours/day) less 

Permissible 90 92 95 97 100 102 105 110 115 
Sound Level 
(dBA) 

Impulse or impact noise maximum permissible sound pressure 
level corresponds to a measured instantaneous peak value of 140 dBA. 

(a) Walsh-Healy Act, Code of Federal Regulations. 
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(1) Noise Sources 

(a) Natural 

There are very few natural noise sources that 
occur in an area such as the CBP site. Although the site is in 
close proximity to a city park, industrial noise from the nearby 
ISU physical plant is predominant. There is little natural noise 
one associates with wind passing through trees and shrubs or 
bird and animal life. 

(b) Man-Made 

Because the ICP-CBP site is located at the 
western edge of a large, unoccupied flood plain, it cannot be 
considered located in a totally urban environment. However, 
industrial sources produce the dominant noise feature at the site. 
The university physical plant, its associated rail line and 6th 
Street are the noise sources of significant impact to the audible 
environment of the area. 

It is estimated that sound pressure levels 
in the range of 65 dBA to 80 dBA could be experienced by observers 
in the vicinity of the CBP, the sound level being determined by 
the location of the observer relative to the beneficiation plant. 
Typical levels measured at a distance of 1000 feet during rail
road car unloading range from 75 dBA to 77dBA -- during physical 
plant steam release from 68 dBA to 72 dBA. 

A preliminary survey was made of sound levels 
at locations near the CBP site. Figure 2.4 shows the noise survey 
locations. Survey results are shown in Table 2.7. The average 
minimum noise level was 60 dBA. 

2.1.3 Water 

a. Hydrology 

(1) Surface Water Systems 

The ICP Coal Beneficiation Plant is located on 
an intermittent drainage of the Squaw Creek Sub-basin of the 
Skunk River Basin (Figure 2.2). Runoff from the site flows 
across the site from the northwest to the southeast and into 
the ISU physical plant blowdown drainage way. This 1200 foot 
drainage way exists at various places as a culvert or an open 
ditch. 
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TABLE 2. 7 

Results of Noise Survey at Proposed Coal Beneficiation Plant Site 
(Sound Level Meter Readings 3/16/76) 

Site Location Time dBA Level 

1 CBP Site 12:00 pm 68 
80 feet ESE of the proposed 5:00 pm 68 
beneficiation plant 

8:00 pm 64 

2 ISU Physical Plant Yard 12:05 pm 80 
350 feet W of the proposed 5:05 pm 76 
beneficiation plant 

8:05 pm 70 

3 Brookside Park 12:10 pm 60 
1600 feet ENE of the proposed 5:10 pm 56 
beneficiation plant 

8:10 pm 52 

4 Intersection of Brookridge 12:15 pm 56 
and 9th Street 5:15 pm 52 
3200 feet ENE of the proposed 
beneficiation plant 8:15 pm 50 

5 Maple-Willow-Larch Dorm Complex 12:20 pm 64 
1600 feet S of the proposed 5:20 pm 56 beneficiation plant 

8:20 pm 56 
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The drainage way receives daily 8,500 gallons of 
power plant boiler blowdown water, 4,500 gallons of water released 
from the cooling towers, and any runoff from precipitation. (8) 

The drainage way enters the intermittent stream 
through a culvert and 800 feet later this stream flows into Squaw 
Creek. 3 At this point the average flow rate of Squaw Creek is 
107 ft /sec. Squaw Creek flows into the Skunk River 1 mile west 
of the U.S. 30 - Interstate 35 interchange. Here the average 
flow rate of the Skunk River is 269 ft3/sec. (24) 

(2) Groundwater System 

The construction site is located within the 
Squaw Creek floodplain. Stratigraphy typical of the area 
is as follows: 

(a) Surficial layer of partially oxidized 
alluvial silt, 5 - 10 feet in depth. 

(b) Sand and gravel deposits ranging from 20 -
40 feet in thickness. These deposits 
constitute the unconfined or surficial 
aquifer of the University aquifer system. 

(c) Clay silt layer 30 - 50 feet in thickness 
that acts as an aquatard between the surficial 
and confined aquifer. 

(d) Confined aquifer 60 - 100 feet in thickness 
consisting of outwash Pleistocene sands and 
gravels. Clay lenses can be found suspended 
in this bed. (18) 

Figure 2.5 is a cross-section of the stratigraphy 
below the ICP-CBP construction site and Squaw Creek. The location 
of cross-section A - A' is shown in Figure 2.6. 

The surficial aquifer is recharged by natural 
vertical infiltration from the land surface and direct recharge 
from Squaw Creek. 

The confined aquifer is recharged by direct 
recharge from the surficial aquifer south of the study area 
(surficial and confined aquifer merge into one unconfined aquifer) 
and infiltration from the surficial aquifer through the overlying, 
confining silt layer. (18) 
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FIGURE 2. 5 

Stratigraphic Cross-section Below the ICP Beneficiation Plant(a) 
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(a) Nicklin, The Hydrogeology of the Regolith Aquifer Supplying 
the Iowa State University Well Field. 
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Iowa State University pumps 2.25 MGD from the 
confined aquifer through the five ISU wells shown in Figure 2.6. 
This water is used in the university sanitation system. No 
pump data are available for the surficial aquifer. (8) 

b. Water Quality 

The Water Quality .Act of 1965 was the principal 
legislative stimulus for the expansion of water pollution control 
programs. The Water Quality Act amended the Federal Water 
Pollution Control Act and Section 10 required the states to 
establish water quality standards for interstate streams within 
their boundaries by June 30, 1967. The Iowa water quality stand
ards were set down by the Iowa Department of Environmental 
Quality in Chapter 455B of the Iowa Code (Appendix C). 

(1) Existing Water Quality 

Water quality in the CBP drainage area is poor. 
Degradation as far as chemical, physical, and biological quality 
is evident where the physical plant drainage way carries the 
effluents of the ISU physical plant boiler discharge into Squaw 
Creek. 

(a) Surface Water Quality 

Figure 2.7 shows the location of eight surface 
sites from which water samples were taken to characterize the 
surface water quality of the impact area. Table 2.8 is a detailed 
water quality analysis of sites 1-3 characterizing the physical 
plant boiler blowdown drainage. 

Table 2.9 is a brief standard analysis of the 
intermittent stream and Squaw Creek water quality. Sites 4 and 
5 are upstream and downstream of where the physical plant drainage 
culvert empties into the intermittent stream and sites 7 and 8 are 
upstream of where the intermittent stream empties into Squaw Creek. 
Site 6 is 1,000 feet upstream of site 7 but both are upstream of 
the physical plant and have similar water quality. A preliminary 
analysis of trace elements found at surface site 2 can be found 
in Table 2.10. 

As noted earlier in the report, Squaw Creek 
drains into the Skunk River shortly after it leaves the CBP 
impact area. Therefore, included in Table 2.11 are data concerning 
the water quality of the Skunk River 0.2 miles downstream of 
Squaw Creek. 

As indicated earlier the present surface 
water quality of the CBP impact area is poor. The Iowa State 
University Physical Plan~ being the primary point source of this 
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TABLE 2. 8 

Surface Water Quality, Site 1, November 11-20, 1975(a) 

Parameter 11-11 11-13 11-18 11-20 Minimum Maximum 

pH 8.35 2.4 8.4 8.65 2.4 8.65 

Acidity (mg/1 CaCO3 ) - 467 - - - 467 

Alkalinity (mg/1 CaCO3 ) 217 - 194 192 - 217 

BOD (mg/1 o2 ) 3.03 0.0 8.6 13.1 0.0 13.1 

COD (mg/1 o2 ) 56.8 67.8 62.3 33.8 33.8 67.8 IV . 
IV 

Total Solids (mg/1) 1074 1576 952 1030 952 1576 
I-' 

Total Volatile Solids (mg/1) 160 477 143 95 95 477 

Suspended Solids (mg/1) 97 77 64 14 14 97 

Volatile Suspended Solids (mg/1) 16 23 26 8 8 26 

* Fecal Coliform (organisms/100 ml) TNTC 280 400 310 280 TNTC 

Total Coliform (organisms/1.0 m1)1200 4000 1740 2400 1200 4000 

(a) Analysis by Engineering Research Institute, Iowa State University, Ames, Iowa 50011 

* TNTC = Too numerous to count 



TABLE 2.8 {cont.) 

Surface Water Quality, Site 2, November 11-20, 1975 

Parameter 11-11 11-13 11-18 11-20 Minimum Maximum 

pH 8.35 2.4 8.4 8.65 2.4 8.65 

Acidity {mg/1 Caco3 ) - 382 - - - 382 

Alkalinity {mg/1 caco3 ) 208 - 207 186 - 186 

BOD {mg/1 o 2 ) 3.60 0.0 5.2 4.3 0.0 5.2 
N 

COD {mg/1 o 2 ) 38.1 27.9 38.5 38.1 27.9 38.5 . 
N 
N 

Total Solids {mg/1) 1093 1125 1024 2829 1024 2829 

Total Volatile Solids {mg/1) 157 372 151 463 151 463 

Suspended Solids {mg/1) 80 16 31 66 16 80 

Volatile Suspended Solids {mg/1) 13 7 11 16 7 16 

Fecal Coliform {organisms/100 ml) 270 42 40 110 42 270 

Total Coliform {organisms/1.0 ml) 490 180 150 98 98 490 



TABLE 2.8 (cont.) 

Surface Water Quality, Site 3, November 11-20, 1975 

Parameter 11-11 11-13 11-18 11-20 Minimum Maximum 

pH 8.35 2.4 8.4 8.65 2.4 8.65 

Acidity (mg/1 caco3) - 525 - - - 525 

Alkalinity (mg/1 Caco3 ) 217 - 194 192 - 217 

BOD (mg/1 o 2) 4.19 0.0 2.0 7.4 0.0 7.4 
I\.) . 

COD (mg/1 o 2) 29.3 23.4 88.6 49.4 23.4 88.6 I\.) 

w 

Total Solids (mg/1) 934 1191 1048 2465 934 2465 

Total Volatile Solids (mg/1) 161 328 151 405 151 405 

Suspended Solids (mg/1) 44 17 68 100 17 100 

Volatile Suspended Solids (mg/1) 11 6 27 21 6 27 

Fecal Coliform (organisms/100 ml) 130 16 95 100 16 130 

Total Coliform (organisms/1.0 ml) 40 98 22 27 22 98 



TABLE 2. 9 

Surface Water Quality, Sites 4 - s<a) 

Sites 

Parameter 4 5 6 7 8 

pH 8.8 8.7 8.6 8.6 8.8 

Specific Conductance ( µmho/sec.) 308 468 154 154 334 
N . 

Alkalinity (mg/1 caco3 ) 250 230 130 130 140 
N 
~ 

Acidity (mg/1 caco3 ) 

Sulfate (mg/1 so
4

) 140 220 34 37 200 

Total Dissolved Solids (mg/1 caco3 ) 737 876 382 382 811 

(a) Analysis as described in Standard Methods for the Examination of Water and Wastewater 
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TABLE 2.10 

Trace Element Analysis, Surface Site 2, December 15-17, 1975(a) 
Concentrations in µg/1. 

Element 12-15 12-16 12-17 Value Less 

Ag < 20 
Al 52 36 200 
As < 300 

B 270 240 300 
Ba 340 240 280 
Be < 2 

Ca 280 E3 190 E3 160 E3 
Cd < 10 
Co < 20 

Cr < 15 
Cu 16 18 < 3 
Fe < 10 

Hg < 100 
Mg 150 E3 100 E3 81 E3 
Mn 240 17 < 3 

Mo < 30 
Ni < 30 
Pb < 100 

Sb < 100 
Se < 300 
Sn < 300 

Sr 900 800 780 
Ti < 30 
V 12 < 10 

y < 2 
Zn 290 66 < 20 

(a) Analysis by Emission Spectroscopy, Ames Laboratory, ISU. 

Note: An exponential format is used for high concentrations 
eg. 280 E3 µg/1 = 280xl0 3 µg/1 = 280 mg/1 

Than 

Blank spaces indicate concentrations less than the value 
shown in the far right column 

1% redistilled HNO3 added to each . sample as a preservative 
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TABLE 2.11 

1973 Water Quality of the Skunk River at the U .. S.G.S. Gage, (Map 1) (a) 

Water Dissolved 5 Day Suspended NH 2 N0 3 
P04 Mean Water No. of Temp. 02 BOD Solids 

Month Stage ( ft) Samples F mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

Jan - 0 

Feb 2.2 2 24 13.03 4.29 173 0.59 9.16 0.71 

Mar 2.9 2 44 11.51 1.76 162 0.39 8.36 0.60 

Apr 5.8 1 54 9.85 1.95 302 0.41 8.50 0.76 

May 3.3 3 55 9.56 1.27 92 0.35 10.32 0.43 N . 
June 2.6 3 69 7.72 0.91 134 0.52 11.58 0.58 Iv 

°' 
July 1.5 2 73 7.53 1.16 177 0.46 9.94 0.75 

Aug 1.4 2 74 7.47 0.78 - 0.46 9.56 0.60 

Sep 1.1 2 57 9.74 3.00 - 0.64 9.40 0.60 

Oct 2.5 2 55 9.98 1.76 77 0.38 7.60 0.71 

Nov 2.9 1 43 12.18 2.00 56 0.43 10.00 0.44 

Dec 3.1 2 34 12.62 2.60 97 0.89 6.56 0.67 

(a) Draft Environmental Statement for Veterinary Biologics Laboratory, Ames, Iowa. USDA 



TABLE 2.11 (cont.) 

1973 Water Quality of the Skunk River at the County Bridge, 3 miles s of the U.S.G.S. Gage 

Water Dissolved 5 Day Suspended NH 2 N0 3 P0 4 Mean Water No. of Temp. 02 BOD Solids 
Month Stage (ft) Samples F mg/1 mg/1 mg/1 mg/1 mg/1 mg/1 

Jan - 0 

Feb 2.2 2 34 12.64 6.07 194 0.72 8.84 2.39 

Mar 2.9 2 44 11.40 1.72 159 0.53 9.12 0.82 

Apr 5.8 1 54 9.65 2.85 304 0.37 8.90 0.85 
l'v 

May 3.3 3 55 9.50 1.32 127 0.38 10.90 0.63 . 
l'v 
-.J 

June 2.6 3 69 7.58 1.03 133 0.71 10.66 0.76 

July 1.5 2 73 7.38 1.30 165 0.64 9.50 0.98 

Aug 1.4 2 75 7.85 1. 46 - 0.80 9.03 0.80 

Sep 1.1 2 58 9.40 3.78 - 1.20 8.60 1.10 

Oct 2,5 2 56 9.78 2.50 77 0.44 7.50 0.82 

Nov 2.9 1 43 11.97 3.23 64 0.80 8.95 0.72 

Dec 3.1 2 35 12.42 3.92 114 1.10 7.05 0.79 
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pollution can at this time be held responsible for the present 
degradation of water quality near the CBP. 

(b) Groundwater Quality 

Groundwater sampling was completed in 
December 1975, its main purpose being to document the present 
groundwater quality in the CBP impact area. The test wells were 
located at various points throughout the impact area (see Figure 
2.7) so that an analysis could be done on the impact of leachings 
of stockpiled Iowa coal and refuse. Standard and trace element 
test results are shown in Tables 2.12 and 2.13. 

2.2 Biological Environment 

2.2.1 Terrestrial 

The CBP impact area is located in a semi-urban land setting, 
limiting its natural terrestrial habitats to very small areas, 
both in geographic size and wildlife population levels. As seen 
in Figure 2.1 the CBP impact area is composed of open pasture, 
wooded drainage ways, wooded bottom land, and urban areas. These 
are all heavily used by humans, limiting the number and diversity 
of species. (28) 

a. Animals 

(1) Reptiles and Amphibians 

There were no reptiles or amphibians seen during 
the terrestrial investigations; a list of those species most 
likely to occur in the impact area can be found in Table Dl of 
Appendix D. 

(2) Birds 

Bird species seen or expected in the Coal 
Beneficiation Plant impact area are listed in Table D2 of 
Appendix D. Brookside Park (a wooded city park adjacent to the 
east of the CBP site) serves as a rest stop for many birds during 
spring and fall migrations. 

(3) Mammals 

A species list of mammals present in the CBP impact 
area is shown in Table D3 of Appendix D. The greatest diversity 
of mammalian fauna is found in the wooded Squaw Creek drainage 
area. Otherwise the area is most commonly inhabited by cotton
tail, thirteen-lined ground squirrels and fox squirrels. 



TABLE 2.12 

Groundwater Quality, December 17, 1975(a) 

Parameter 1 2 3 4 5 6 7 

I pH 8.0 7.5 8.4 8.4 8.8 8.8 8.4 

c:, C: Specific Conductance (µmho/cm) 737 1640 1775 1050 855 1355 1029 
!'Tl ~ en 
s: ;!; ~ Alkalinity (mg/1 Caco3 ) 220 180 220 350 160 170 220 N 
O!!l.-< . 
-o N z~ I.O rn -· n 
en 2 o Acidity (mg/1 caco3) . - -:? 
- OJ;:;;. 
0 Cs: 
~ ::.: u5 Sulfate (mg/1 so4 ) 150 260 250 220 220 240 200 J> %- (/) 
(J'1(1Qo 
0 -
w 2 Total Dissolved Solids (mg/1 Caco3 ) 308 725 754 445 376 574 437 ..... 
._o 

~ 

~ 
):,-

( a) Analysis as described in Standard Methods for the Examination of Water and Wastewater 
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TABLE 2.13 

Groundwater Trace Element Analysis, December 17, 1975(a) 
Concentrations in µg/1. 

Element 1 2 3 4 5 6 7 

Ag 
Al 36 70 80 90 540 50 36 
As 

B 90 210 490 310 330 1100 330 
Ba 150 64 90 150 110 57 140 
Be 

Ca 160 E3 350 E3 180 E3 200 E3 170 E3 150 E3 190 E3 
Cd 

· Co 

Cr 
Cu 
Fe 140 20 60 800 40 

Hg 
Mg 85 E3 110 E3 54 E3 62 E3 35 E3 54 E3 93 E3 
Mn 300 6600 850 1100 710 390 300 

Mo 
Ni 
Pb 

Sb 
Se 
Sn 

Sr 210 360 670 370 360 340 330 
Ti 
V 
y 

Zn 
K 6 E3 35 E3 7 E3 6 E3 6.4 E3 
Na 21 E3 130 E3 32 E3 25 E3 88 E3 

(a) Analysis by Emission Spectroscopyr Ames Laboratory, ISU. 

Note: An exponential format is used for high concentrations 
eg. 160 E3 µg/1 = 350xl0 3 µg/1 = 350 mg/1 

Blank spaces indicate concentrations less than the value 
shown in the far right column 

Value 
Less 
Than 

< 20 

< 300 

< 2 

< 10 
< 20 

< 15 
< 5 
< 10 

< 100 

< 30 
< 30 
< 100 

< 100 
< 300 
< 300 

< 30 
< 10 

< 5 
< 20 

1% redistilled HNO3 added to each sample as a preservative 
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Four traplines (consisting of from 20 to 30 
snap traps) were run in the four major habitat types of the CBP 
impact area. Total captures per 100 trapnights equalled 6.82. 
This reflects an average abundance level. Species totals are 
found in Table D4. Totals by habitat are in Table D5. 

(a) Endangered Species 

No endangered species were found in the area . 

(b) Recreational Species 

Since the area is within the Ames city 
limits, no hunting is allowed, and therefore no recreational 
species are presented here. (28) 

b. Vegetation 

The site of the coal beneficiation plant is a comb
ination of a mowed area with cultivated trees and a shrubby area 
along the drainage ditch. The mowed area is characterized by 
Kentucky bluegrass (Poa pratensis), dandelions (Taraxacum 
officirale), foxtail (Setaria spp.) and plantain (Plantago spp.). 
The white poplars (Populus alba) and two pines (Pin:us spp.) are 
fully mature; the other pines are still saplings. (15) 

Next to the cooling tower is a 2-3 foot area of 
weedy species, mainly thistles (Cirsium sp.). This strip is 
never mowed, allowing the weeds to grow higher than the bluegrass. 
The strip is green though the winter due to the warm spray of the 
cooling tower. 

Along the north side of the drainage ditch is a narrow 
strip of herbaceous and shrubby weedy species. This strip is not 
mowed regularly. The south side of the drainage ditch, which is 
also the north slope of the railroad bed, contains many of the 
same species, with more shrub and tree species. These include, in 
addition to those found in the mowed area, ragweeds (Ambrosia spp.), 
brome grass (Bromus spp.), Virginia creeper (Parthenocissus quin
quefolia), wild lettuce (Lactuca spp.},thistles (Cirsium spp.), 
sweet clover (Melilotus spp.), panic grasses (Panicum spp.), goose
berries (Ribes spp.), blackberries (Rusus spp.), roses (Rosa spp.), 
hackberry (Celtis occidentalis), boxelder (Acer negundo), American 
elm (Ulmus americana), walnut (Juglans nigra), ash (Fraxinus 
pennsylvanica), black cherry (Prunus serotina), and oaks (Quercus 
~). 

The railroad tracks run immediately south of this 
area, and just south of them is a row of large cottonwoods 
(Populus deltoides). 
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The whole area is not particularly outstanding in 
terms of vegetation. Except for the cultivated species, every
thing is rather weedy and fast growing. One obvious asset, of 
course, is that it provides a small greenbelt along an otherwise 
lifeless drainage ditch and railroad bed. The plants also do 
a great deal to stop erosion along the slopes of the railroad bed 
and provide wildlife habitat for small mammals and birds. (15) 
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3. DESCRIPTION OF COAL BENEFICIATION PLANT 

The overall project covered by this environmental statement 
consists of one research facility. 

The research coal beneficiation plant will include two 
independent mechanical processing units, one chemical processing 
unit and all the auxiliary services required to convert high 
sulfur, high ash Iowa coal into an environmentally acceptable 
product at a rate of 70 tons/hour. The mechanical processing 
units will utilize methods of specific gravity separation to reduce 
the ash and sulfur levels. The chemical processing unit will 
utilize froth flotation to separate fine coal materials from impur
ities. Auxiliary equipment includes; crushers, conveyors, sizing 
devices, prewatering apparatus and a water recycling system. 

3.1 General Background 

Coal preparation encompasses the operation between the mining 
and distribution of the coal product. The various methods and 
their efficiencies are heavily dependent on the physical and chemical 
composition of a particular raw coal. Coal contains various Y 
quantities of sulfur, clay, rock, and ash which must be removed 
to meet environmental requirements. Analysis of these coal charac
teristics is a necessary prerequisite to choosing the most applicable 
method of beneficiation. 

Preparation is accomplished through a variety of methods, 
including: mechanical, chemical, wet, dry and any combination of 
the above. laboratory analysis of Iowa coals indicates that a 
combination of several cleaning methods will produce the highest 
yield of low sulfur and ash coal. As can be seen in the wash-
ability studies (Table 1.1) the coal found in Iowa mines has a C 
wide range of characteristics which bring about the need for varied 
beneficiation equipment that can handle a wide variety of coal 
types. 

There are various mechanical and chemical cleaning processes 
presently available but none are in use in Iowa. Mechanical 
processing of coal, such as float-sink processing, has been used 
for some time to reduce the sulfur and ash content of coal and 
it appears that Iowa coal can be processed by similar or improved 
methods. 

A combination of three methods; dense-media separation, 
concentration tables and froth flotation cells were chosen for 
the ICP-CBP as processes that . hold future value for Iowa coal 
cleaning and have the potential for development at this research 
facility. 

X 
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3.2 Plant Process Design 

3.2.1 Description of Coal Beneficiation Process 

The process units to be incorporated in the beneficiation 
facility are briefly described below. 

1. Heavy Media Separator. The Eagle Ironworks heavy media 
plant is designed specifically to be used in the clean
ing of 1 1/2" - 3/8'' lump sizes of coal. This process 
utilizes the difference in the specific gravities of 
coal and its impurities to achieve separation. The media 
slurry, a magnetite and water solution has a specific 
gravity which is between that of coal and the various 
impurities (sulfur, rock, shale). Operator controls 
permit adjustment of the specific gravity of the slurry 
to suit the cleaning requirements of various Iowa coals. 

2. Concentration Tables. Dual deister concentration tables 
will be utilized to clean the finer coals (3/8" - 48 
mesh). The processing unit is composed of separated 
vibrating tables. The controlled flow of water across 
the serrated table surface and table vibration effec
tively separate the coal from impurities. 

3. Froth Flotation. This process will be utilized to clean 
very fine coal particles (48 mesh and smaller) which 
are rejected by the concentration tables. Analysis 
has shown that as much as 5% of the total coal product 
may be found in this category. The process will utilize 
chemical agglomerates in slurry to separate coal from 
its impurities. Preliminary tests of froth flotation 
cells indicate the process can remove up to 40% of the 
total sulfur and reduce the ash level up to 50%. A 
limitation of this process is that coal cleaned by this 
method must be dried. 

3.2.2 Flow Diagram 

The schematic flow diagram (Figure 3.1) 
graphically depicts the heavy media separator and deister tables 
within the beneficiation plant. The future location of the froth 
flotation cells is also indicated. 
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ICP Beneficiation Plant Flow Diagram 
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3.2.3 Description of Component Process Units 

a. Heavy Media Separator 

The Eagle separation plant is a modified sand and gravel 
separator. The unit consists of a 10 foot diameter, cone shaped 
vessel with a hydraulic sweep agitator, sink/slurry scalping 
sumps, vibrating sizing screens, spray wetting equipment discharge 
chutes, operators platform and electrical control console, and 
supporting steel structure. 

Located at the top of the heavy media plant is a pre
wetting and sizing screen. The vibrating screen channels wet 
3/8" - 1 1/2" coal into the media slurry at the top of the media 
separation vessel. The media slurry, a controlled mixture of 
magnetite and 350 gallons of water is fed to the media vessel from 
the slurry-auger holding tank. The vessel's hydraulic agitator 
mixes the raw coal and media solution to facilitate efficient 
separation. Coal is skimmed from the rim of the vessel while im
purities are removed below by media sump pumps. After separation, 
the clean coal and refuse materials are pumped to vibrating washing 
screens where the materials are drained, rinsed and dried naturally. 
Recovered media slurry from this first draining is pumped back to 
the separation vessel. Recovered media from a second rinse will 
be separated magnetically, the magnetite returning to the media 
sump or make-up tank, and water returning to the settling basin. 
Clean coal and refuse are conveyed to holding areas outside the 
plant facility. 

b. Concentration Table Unit 

Smaller coal materials 3/8''-48 mesh are washed on the 
dual deister concentration tables. The unit consists of two 
serrated, vibrating tables suspended frGm a steel structural frame. 
The tables are mounted one above the other with a raw coal feed 
to each table surface. The tables are slightly angled to facilitate 
process material movement across the tables. Coal materials, 
pre-sized and pre-wetted on the central feed screen (located 
above the heavy media plant) are slurried to the concentration 
tables, the raw coal drops onto the vibrating serrated surfaces, 
and table-side water jets wash the material. Table vibration and 
forced movement of water across the serrated surfaces effect 
material separation. The lighter coal will be bounced across the 
table surface and collected on one side. The heavier impurities 
are forced into the table separation grooves and are drawn to 
collection at the end of the tables. Materials are then screen 
dried and transported outside the facility via conveyors. Process 
water is sumped to the settling basin for recycling. 
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c. Froth Flotation 

This is a future process. Methods are still under 
investigation and design. 

d. Auxiliary Processing Units 

Auxiliary processing units include a raw coal crusher 
for initial sizing, central feed sizing screens to separate and 
channel various coal sizes to their respective preparation processes, 
vibrating, dewatering screens to wash down and dry refuse materials 
and cleaned coal, media supply and recovery units, and a water 
supply and recovery system. 

Other auxiliary equipment includes conveyors for handling, 
coal pre-wetting systems, effluent water treatment and re-use 
system, media safety systems, storage tanks, loading systems, 
and electrical, gas and water distribution systems. 

3.3 Plant Environmental Design 

The initial parts of Section 3 have discussed the coal 
beneficiation plant process design. The purpose of this section 
is to summarize the plant environmental design. 

The most important aspects of the beneficiation plant 
environmental design are those related to: 

1. Water use and wastewater treatment. 

2. Product and wasteproduct disposal. 

3. Air emissions . 

4. Noise levels. 

5. Construction requirements. 

6. Environmental studies. 

3.3.1 Water Use and Wastewater Treatment 

The ICP-CBP water system is a closed cycle system. When 
operating at a 70 ton/hour coal cleaning capacity, the new water 
required will be 20-60 gallon/minute (gprn). The actual process 
requirement is 750 gprn; 700 gprn corning from the plant recycling 
system and 20-60 gprn as water make-up due to loss. This water 
loss will occur primarily as evaporation from the cleaned coal 
stockpile, temporary refuse holding pile, and the settling basin. 
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Wastewater (water used in the coal cleaning process) will 
be collected in the return-water trench in the plant floor and 
gravity fed to the 100,000 gallon settling basin. This four
channel basin is designed to permit its utilization as a single, 
dual, or total recycling circuit. Process water in the settling 
basin will be purified by natural settling or with the aid of 
chemical flocculants. The clean water is then sumped back to the 
plant facility for re-use. 

3.3.2 Product and Wasteproduct Disposal 

Clean coal from the heavy media separator and deister tables 
will be transported from the beneficiation plant via a belted 
conveyor to a temporary storage pile outside the building. From 
here it can be taken to either the physical plant boilers or the 
large coal storage pile north of the site. 

Waste from the coal beneficiation process will occur in two 
places; the temporary refuse holding pile and the bottom of the 
settling basin. The temporary refuse holding pile can only hold 
two days' waste. Present plans are to load the waste on trucks 
and return it to the Iowa Coal Project Demonstration Mine# 1 
for burial there. Waste will be removed from the settling basin 
by channeling the wastewater through two channels of the basin, 
allowing the other two to dry and be cleaned by a front end loader. 
This waste will also be returned to the mine. 

3.3.3 Air Emissions 

All air emissions associated with the beneficiation plant 
are expected to be fugitive dust rather than point source emissions. 
The wet process of the cleaning plant will control dust once the 
coal enters the plant and all coal drying will by by natural evap
oration. There are no thermal dryers associated with the benefi-
ciation plant. 

Fugitive dust problems are likely to occur at the coal 
handling points outside the plant; where it is dumped from trucks, 
crushed and loaded onto the conveyor that leads into the plant, 

C 

and at the clean coal pile as it falls from the conveyor. A coal 
'ladder' has been installed at the clean coal pile to control the 
fall of coal from the conveyor. This will result in less fracturing 
of the coal as it drops and less dust. 

These operations will be observed and monitored if necessary 
to determine if a fugitive dust problem exists, and corrective 
measures will be taken to abate any problem. 
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3.3.4 Noise Emissions 

The estimated noise potential of each major item of 
equipment (Table 3.1) is accounted for in this preliminary 
noise control design. This initial overall noise estimate 
will provide the plant designers with an idea of what noise re
duction is necessary for each equipment item and which equipment 
operators require hearing protection. (5) 

It appears that the coal crusher (exterior to the building) 
and the sizing and dewatering screens offer the potential noise 
problems associated with the plant. Designs to control plant 
noise could possibly include: 

(a) Mufflers on vents, jets, compressor inlets and outlets, 
control valves, etc. 

(b) Reducing air-fan noise by using more blades and lower 
speeds. 

(c) Using totally enclosed motors or insulated wraps on 
motor cases. 

(d) Inlet mufflers, insulated plenums, and/or insulated 
ducts for boiler burners. 

(e) Insulated operating stations for full-time working 
exposure in areas above 90 dBA. 

(f) Rubber decking on vibrating screens. 

During and after plant start-up, plant noise levels will be 
monitored to determine what additional noise control features 
are required. (4,5) 

The following goals for noise level limits within operating 
areas of the beneficiation plant have been established. (4) 

Facility 

Control rooms and offices 
Plant property line 
Within 5 ft. of regular working area 
Occasional working area 
Remote areas within the plant 

Continuous Noise 
Limit in dBA 

55 
65 

85-90 
95 

105 
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TABLE 3.1 

Estimated Noise Levels for Coal Preparation Plants(a) 

ICP Major Components 

Heavy Media Separator 

Deister Tables 

Froth Flotation Cells 

ICP Auxiliary Processing Units 

Coal Crusher 

Sizing Screens 

Vibrating Dewatering Screens 

Belted Conveyors 

75-85 dBA 

75-85 dBA 

75-85 dBA 

90-105 dBA 

95-105 dBA 

95-105 dBA 

75-85 dBA 

(a) U.S. Bureau of Mines PB-235 852, Coal Cleaning Plant Noise 
and its Control 
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3.3.5 Construction Requirements 

3.3.5.1 Roads 

One gravel access road will be constructed to connect the 
beneficiation plant with Sixth Street and the Iowa State University 
Physical Plant. This road will be used during construction by 
plant personnel, construction personnel and construction equipment. 
During plant operations, the road will be used by plant personnel 
and clean coal and refuse removal trucks. Raw coal will be brought 
to the beneficiation plant along the railroad berm south of the 
plant. 

3.3.5.2 Storm Drainage 

The beneficiation plant is situated on fill material 
approximately six feet above the hundred year flood level (Figure 
3.2). Drainage for the site was considered in the construction 
cut and fill process. Surface drainage channels were cut on the 
north and south sides of the plant site. These channels run east 
where they merge and empty into the physical plant drainage way. 

3.3.6 Environmental Studies 

The environment of the plant worker will be monitored in 
the area of dust and noise control as required by the Mining 
Enforcement and Safety Administration (MESA). MESA requires 
that dust concentrations not exceed 2.0 mg/m3 and noise levels 
and durations of exposure not exceed the OSHA noise limits of 
Table 2.6. 

The groundwater wells and surface sampling sites established 
for the baseline environmental study will be maintained and 
monitored to determine any effect the beneficiation plant or 
beneficiation process may have on the aquatic environment of the 
site. 

Should fugitive dust appear to be a problem, equipment 
is available to monitor the level of fugitive dust and the 
extent of its effect on the environment surrounding the site. 

The temporary refuse holding pile will be on a concrete 
pad to control any runoff from the pile. This runoff would be 
expected to be high in sulfur and other trace elements. The CBP 
research site offers an opportunity to document what elements are 
present in this runoff and how refuse runoff must be controlled 
on a beneficiation site at a mine. 
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FIGURE 3.2 
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4. IMPACT OF THE COAL BENEFICIATION PLANT ON THE NATURAL 
ENVIRONMENT 

4.1 Physical and Chemical 

4.1.1 Land 

It can be expected that the land associated with the CBP 
construction site will be affected during the construction of the 
plant. Foundations for the plant proper and conveyor supports 
will be established, the settling basin will be dug into the 
ground, and areas for the clean coal and temporary refuse storage 
will be prepared. The establishment of a rock surfaced road 
connecting the plant with 6th Street will result in the compaction 
of the soil supporting the road. These permanent construction 
features will convert approximately one acre from grassy field to 
constructed area. 

The existing topography of the area will be affected little 
by the construction of the beneficiation plant. The plant design 
instead incorporates the railroad berm into its plant layouL. 
From this berm, raw coal can be dumped into the feed hopper and 
gravity-fed onto the conveyor leading into the plant. 

4.1.2 Air 

The truck traffic required to transport coal to the benefi
ciation plant will not be a significant source of additional 
air pollutants. Twenty-five truckloads of coal (22 tons coal/ 
truckload) per day would meet the plant's 70 ton/hour capacity, 
however, the only consumer of the plant's clean coal will be 
the ISU physical plant. The physical plant consumes coal at 1/2 
the cleaning plant's capacity (8 hr. shift/day for the cleaning 
plant) necessitating only 65 truckloads of coal to be delivered 
to the plant per week. 

The internal operation of the CBP will have no impact on 
the local ambient air quality as the coal cleaning process is a 
wet process that will produce no fugitive dust. 

The external support system, however, is expected to 
produce dust during the crushing and handling of the coal. Iowa 
Department of Environmental Quality estimates for uncontrolled 
fugitive dust emissions per ton of coal handled are as follows: 

Coal crushing 
Coal conveying and handling 

0.5 lb/ton 
2.0 lb/ton 

Uncontrolled, coal handling could result in 1400 lbs. of fugitive 
coal dust emissions per day. 
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To minimize this dust problem and product loss, all 
external conveyors at the plant will be covered. The coal ladder 
will also reduce fugitive dust by breaking the fall of the clean 
coal from the conveyor. Dust control will be a problem at the C 
beneficiation plant, its severity determined by the amount of 
coal processed daily, the atmospheric conditions (humidity, 
wind speed and direction) and dust controls built into the 
beneficiation plant system. 

4.1.3 Water 

The operation of the ICP-CBP, when considered as a unit, 
will require no aqueous discharge directly or indirectly into 
the Squaw Creek watershed. All contaminants will be allowed to 
settle out in the settling basin and the water will be recycled. 

A potential source of water pollution will be the temporary 
refuse holding pile. This pile will consist of materials denser 
than coal: clays, shales, and pyrite. Until oxidation occurs, 
little sulfate sulfur will be present in coal. In coal waste piles 
however, crushed refuse is exposed to the air and oxidized, 
producing ferrous sulfate. It is important that a strict schedule 
for the removal of this refuse be established and followed. (12) 

Were the refuse pile to permanently remain at the benefi
ciation plant, effluents similar to those from refuse piles in 
Illinois could be expected (Table 4.1). Runoff, following rains, 
from the temporary refuse pile will be monitored to determine if 
any leaching occurs that could affect the water quality of the 
Squaw Creek watershed. 

4.1.4 Noise 

Objectionable noise produced by the coal beneficiation 
plant operation should be confined to an area ranging from 100 
to 1,000 feet from t ·he plant. Because the city of Ames has no 
applicable standard for community noise, the levels at the 
arbitrary boundary of 1,000 feet will be dependent upon the amount 
of noise reduction required to meet the MESA standards set for 
noise levels within the piant. 

People who reside near the impact area of the plant will 
not be adversely affected by any of the plant's noise emissions. 
The pre-plant ambient sound levels in the residential or recrea
tional areas will remain unchanged because of the distance from 
the source. 
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TABLE 4 .1 

Analysis of Effluents from Refuse in Illinois 
(all units mg/1 except Conductivity, µmhos and pH, standard) (a) 

Total b Total 
Fe++ 

Total 
Sample pH Cond. Acidity ( ) so4 Fe Solids 

Il 3.6 640 1,200 55 8,570 

I2 2.9 4,600 3,200 1,400 14,420 

I3 3.3 6,100 2,800 50 16,830 

I4 3.1 5,900 1,950 1,200 11,060 

IS 2.8 8,700 3,550 4,600 13,860 

I6 2.4 14,400 3,540 13,500 35,320 

I7a high 8.8 1,990 190 5,760 89 53 

medium 6.6 1,080 -20 550 2.9 0 

low 4.2 226 -550 80 0 0 

I7b high 3.4 19,150 21,400 23,550 5,930 5,370 

medium 2.65 6,370 6,500 6,100 1,510 1,160 

low 2.05 875 500 625 115 89 

I8 high 3.54 24,100 25,700 28,600 7,820 7,560 

medium 2.5 16,800 21,430 24,000 7,090 6,710 

low 2.1 9,400 9,300 4,530 3,360 2,520 

(a) Martin, J. "Quality of Effluents from Coal Refuse Piles", US EPA. 

(b) Acidity by Hot Hydrogen Peroxide Method E, ASTM D-1067 for samples 
I7a through I8. 



4.4 

4.2 Biological 

The construction and operation of the coal beneficiation 
plant should have no significant effect on the biota of the 
area. This statement is based upon an estimate of the direction 
(beneficial or adverse) and magnitude of the effects on the 
various components of the biological environment. This estimate 
is made through an analysis of the number of undisturbed acres 
that will be affected. Because the site of the CBP will only 
directly affect three acres of an area already in industrial use, 
the number of direct effects upon the ecosystem is insignificant. 
The significant effect of the ICP-CBP is its establishment as a 
model for the development of coal beneficiation facilities 
throughout Iowa. 

4.3 Technological and Economic Impact 

The technological impact of the coal beneficiation plant, 
when applied to the Iowa coal industry, can be seen as follows: 

The development of an economical and effective coal washing 
technology in Iowa would better enable Iowa coal to compete in 
Iowa's fossil fuel market. Although present Iowa coal production 
is approximately 1,000,000 tons/year, the October, 1975 Iowa 
Department of Environmental Quality report concerning the regula
tion of Iowa coal usage (Appendix B) indicates a potential market 
for 3.5% sulfur coal of 4,730,647 tons. The beneficiation process u 
will not lead to a greater consumption of coal in Iowa, but rather 
a greater production and consumption of Iowa coal. 
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5 . . RECOMMENDATIONS FOR ENVIRONMENTAL STUDY 

After the CBP begins its operation in May of 1976, it is 
the recommendation of this study group that the following aspects 
of the CBP environment be monitored to analyze any presently 
unknown adverse effects of the plant. It is also important to 
point out that the ICP-CBP is a research facility designed to 
determine the suitability of Iowa coal to various methods of 
cleaning. It was not designed to be a large scale industrial 
plant. Located in a different setting, this plant could possibly 
have a different effect on the local environment of a rural 
setting. 

It is also important to note that there will be several 
additional cleaning processes added to the plant, each of which 
will have a different effect on the plant's relationship to 
the ambient environment. 

5.1 Recommendations 

5.1.1 Air Quality 

With the future addition of a froth flotation device to 
the CBP it will become necessary to add a drying system. If 
thermal dryers are used to dry fine coal particles, the emissions 
from these dryers must meet the federal standards of 40 CFR, 
Part 60.252 (Appendix A, page A-11). Also, when considering the 
fact that future beneficiation plants may be placed in urban to 
semi-urban areas of south central Iowa, the control of fugitive 
dust becomes an important factor in the plant's operation. Both 
of the above mentioned effects on the ambient air quality should 
be monitored on a single plant scale, making note of air quality 
changes on a very localized basis. This research should be done 
on the ICP plant so that recommendations for future beneficiation 
plants can be made to the industry. See Appendix A for beneficia
tion plant regulations. 

5.1.2 Water Quality 

As mentioned in Chapter 4, the interior phase of the 
ICP-CBP operation is an entirely closed system through which 
no aqueous emissions will be made. However, the identification 
of potentially hazardous effects of a CBP in a south central 
Iowa setting has not been done. Therefore, it is important 
that continuous monitoring of both surface and groundwater quality 
be undertaken in order to ascertain whether or not the plant or 
its clean coal and refuse piles have any adverse impact on 
localized water quality. 
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5.1.3 Biological Environment 

Future beneficiation plants may not be of similar scale and may 
be located in a rural setting. This change in setting would 
require environmental analysis to go into great detail on the 
ecological impact of a beneficiation plant. Therefore, a model 
for future studies should be completed using the operational 
ICP-CBP impact area. 

5.1.4 Noise 

Noise studies should continue after the plant has become 
operational to determine what noise impact the plant has on the 
quality of life in and around the ICP impact area. Future 
beneficiation plants may be located near residential areas and it 
will be important to know exactly what their effect will be. 
The noise levels inside the plant during operation should be 
monitored on a continuous basis for health and safety reasons, 
and because it is required by law. 

5.1.5 Socio/Economic Environment 

Because of the research nature of the ICP-CBP, the 
environmental analysis did not include a socio-economic study 
of its potential impact on the city of Ames. However, future 
plants in other regions of the state could have a significant 
effect on the human environment. Therefore, a model study of 
the human environmental impact of the CBP should be completed. 
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APPENDIX A 

Air Quality Standards 

Federal Ambient Air Quality Standards .•..........•.....• A-2 
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Federal Ambient Air Quality Standards 

Averaging Maximum Concentration 
Pollutant Time Primary Secondary 

Suspended particulate matter Annual 75 µg/m 3 60 µg!m 3 

24 hr 260 µg/m 3 150 µg/m 3 

Sulfur oxides Annual 0. 03 ppm O. 02 ppm 
24 hr 0. 14 ppm o. 10 ppm 

3 hr 0. 5 ppm 

Carbon monoxide 8 hr 9 ppm 9 ppm 
1 hr 35 ppm 35 ppm 

Photochemical oxidants 1 hr 0. 08 ppm 0. 08 ppm 

Nonmethane hydrocarbons 3 hr 0. 24 ppm 0. 24 ppm 
{6-9 a. m. ) 

Nitrogen oxides Annual 0, 05 ppm o. 05 ppm 

As required by the Clean Air Act of 1970, the Environmental 
Protection Agency has established two types of standards. 
Primary standards are intended to protect public health, and 
secondary standards are to protect against effects on soil, 
water, vegetation, materials, animals, weather, visibility, 
personal comfort and well being. 
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Iowa Ambient Air Quality Standards 

EMISSION STANDARDS FOR CONTAMINANTS 

4.1 (455R) Emission standards. Performance standards for new or modified 
equipment as defined in 40 Code of Federal Regulations Part 60 (1972), shall 
be applicahle as specified in this section. Compliance with emission Atandards 
specified elsewhere in this chapter shall be in accordance with chapter 2 of 
these rules, All standar-ds in this chapter shall be considered as operation 
standards rather than design standards. 

(1) Fossil fu~l-fired steam gcn~rators. For fossil fuel-fired steam 
generator& of more than 250 million BTU per hour heat input, the provisions 
of 40 Code of Federal Regulation• Part 60 (1972) shall apply. 

(2) Incinerators. For incinerators of more than 50 tons per day chargina 
rate, the provisions of 40 Code of Federal Regulations Part 60 (1972) shall 
apply. 

(3) Portland cement plants. For portland cement plants the provisions 
of 40 Code of FeJcral R•gulations Part 60 (1972) shall apply. 

(4) Nitric acid plants. For each nitric acid production unit the 
provisions of 40 Code of Federal Regulations Part 60 (1972) 'shall apply. 

(S) Sulfuric acid plants. For each sulfuric acid production unit the 
provision& of 40 Code of Federal Regulations Part 60 (1972) shall apply. 

4.2(4558) Qr.en burning. 

4.2(1) Prohlbltl~n. No person shall allow, cause or permit open burning 
of combustible materials, except as provided in 4.2(2) and 4.2(3). 

4.2(2) Variances from rules. Any person wishing to conduct open burning 
of materials not exempted in subsection 4.2(3) may make application for a 
variance as specified in 3.2(1) of these rules. 

4. 2 (3) Exempt ions. The following shall be pennitted unless prohibited by 
local ordinances or regulations. 

a. Dlsast~r ruhblsh. The open burning of rubbish, including landscape 
waste, for- the duration of the community di saster period in cases where an 
officially declared emergency condition exists. 

b. Diseased trres. The open burning of diseased trees. However, when 
the burnini; of di~e.1sed trees causes a nuisanc<', the commission may take 
appropriate action to secure relocation of the burning operation. Rubber 
tires ahall not be used to ignite diseased trees. 

c. Flare Gtacka. The open.burning or flaring of waste gases, providing 
•uch open burning or flaring 1• conducted in compliance with paragraphs 4,3(2)d 
and 4,l(l)d of the•• rule•. 
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d. Landscape waste. The disposal by open burning of landscape waste 
originating on the premises. Ho,.·cver, the burning of landscape waste produced 
in clearing, grubbing and construction operations shall be limited to areas 
locnted at least one-fourth mile from any inhnbited building. Rubber tires 
shall not be used to ignite landscape waste. 

e. Recreational fires, Open fires for cooking, heating, recreation and 
ceremonies, provided they comply with paragraph 4.3(2)d of these rules. 

f. Residential waste. Barkyard burning of residential war.teat dwellings 
of four-family units or less. The adoption of more restrictive ordinances or 
regulations of a governing body of the political subdivision, relating to 
control of backyard burning, shall not be precluded by these rules. 

g. Training fires. Fires c-e t for the P.urpose of bona fide training public 
or industrial employees in fire fighting methods, provided that the Executive 
Director receives notice in writing at least one week before such action cotnmences. 

4.3(455B) Specific contaminantc.. 

4. 3(1) Gene-ml. The emission standards contained in this rule shall apply 
to each source operation unless a Rpccific emission standard for the process 
involved is prescribed elsewhere in this chapter, in which case the specific 
standsrd shall apply. 

4.3(2) PArticulate matter. ~o person shall cause or allow the emission 
of particulate matter from any so11rce in excess of the emission Rtandarde 
specified in this chapter, except as provided in chapter 5. 

a. Process weight ra_~ . Tl,e emission of particulate matter from any 
process shall not exceed the amount determined from Table I except as provided 
in 3.2(455B), 4.4(4558) and chapt ~r 5. 

b. Combustion for indirect _h~~- Emissions of particulate matter 
from the combustion of fuel for 1:id irect heating or for po ... er generation 
shall be limited by the ASME Stand,url APS-1, Second Edition, Novrmbc,r, 1968, 
"Recommended Guide for the Control of Dust Emisslon--Combustion for Indirect 
Heat Exchangers". For the purposr of this paragraph, the allowable emissions 
shall be calculated from equation (15) in thnt standard, with Comnx2 • 5n micro
grams per cubic meter . Allowable emissions from a single stack Pay be estimated 
from Figure 1. The maximum grouud level dust conc<'ntrotions designnted are 
above the background level. For plants with 4,000 million BTU/hc,ur input, 
or more, the" a' factor shall be l.O. In plants with less than 4,000 million 
BTU/hour input, appropriate "a" f.,ctors, less than 1.0, shall be applied. Per
tinent correction factors, a~ spr,· ified in the Gtandard, shall be applied for 
installations with multiple stacks. 

(1) Outside any standard metropolitan statistical area, the ~~xi.mum 
allowable emissions from each stn~k serving existing equip~ent, irrespective 
of height, shall be 0.8 pounds of particulates per million BTU input. 

(2) Inside any standard metropolitan statistical area, the maximU111 
allowable emission from each stack, irrespective of height, shall be 0.6 
pounds of particulate• per million BTU input. 



• 

A-5 

T-'BLE I 
ALLOWABLE RATE OF EMISSION MSED ON 

PROCESS WEICHT RATE* 

Process Weight Rate Emission Rate Process Weight Rate F.mission Rate 

Lb/Kr Tona/Hr Lb/Kr Lb/Hr Tons/Hr Lb/Hr 

100 o.os o.ss 16,000 8.00 16.5 
200 0.10 0.88 18,000 9.00 17.9 
400 0.20 1.40 20,000 10.00 19.2 

600 0.30 1.83 30,000 15.00 25.2 
800 0.40 2.22 40,000 20.00 30.5 

1,000 0.50 2.58 S0,000 25.00 35.4 

1,500 0.75 3.38 60,000 30.00 40.0 
2,000 1.00 4.10 70,000 35.00 41.3 
2,500 1.2s 4.76 80,000 40.00 42.S 

),000 1.50 5.38 90,000 45.00 43.6 
3,500 1.75 S.96 100,000 50.00 44.6 
4,000 2.00 6.52 120,000 60.00 46.3 

5,000 2.50 7.58 140,000 70.00 47.8 
6,000 3.00 8.56 160,000 80.00 49.0 
7,000 J.50 9.49 200,000 100.00 51.2 

8,000 4.00 10.4 1,000,000 500.00 69.0 
9,000 4.50 11.2 2,000,000 1,000.00 77.6 

10,000 S.00 12.0 6,000,000 3,000.00 92.7 

*Interpolation of the data in this table for process weight rates up to 60,000 lb/hr 
shall be accoapliahed by the use of the equation 

E • 4.10 P 0 · 67 , 

and interpolation and extrapolation of the data for process weight ratea in ucasa 
of 60,000 lb/hr shall be accompli&hed by the use of the equation 

E • 55,0 P O.ll_40
1 

where I• rate of emission in lb/hr, and 
P • process weight in tons/hr 
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FIGURE 1 
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()) In new equipaent, the maximum allowable eniasions from each 
stack, irrespective of height or location, shall be 0.6 pounds of particulates 
per million BTU input. 

(4) Measurements of emissions from a particulate source will be made 
in accordance with the provisions of chapter 7. 

c. Fugitive dust. After September 1, 1972. no person shall allow, cause 
or permit any ma teridls to be handlr.d, transported or stored; or a building, 
its appurtenances or a constru,tion haul road to be used, constructed, altered, 
repaired or demolished, with the exception of farmln~ operations or dust 
generated by ordinary travel on unpaved roads, without taking re~sonable 
precautions to prevent particulate matter in quantities sufficient to create 
a nuisance, as defined in section 657.1 of the code, from becoming airborne. 
All persons, with the above exceptions, shall take reasonable precautions to 
prevent the disrh,,rge of visible emissions of fugitive dusts beyond the lot 
line of the property on which the emissions originate. Reasunable precautions 
aay include, but not be limited to, the following procedures. 

(1) Use, where practical, of water or che~icals for control of dusts 
in the demolition of existing buildings or structures, construction operations, 
the grading of roads or the clearing of land. 

(2) Application of suitable materials, such as but not limited to 
ssphalt, oil, water or chemicals, on dirt roads, material stockpiles, race 
tracks and other surfaces which can give rise to airborne dusts. 

(3) Installation and use of containment or control equipment, to 
enclose or otherwise limit the emissions resulting from the handling and 
transfer of dusty materials, such as but not limited to grain, fertilizer or 
limestone. 

(4) Covering, at all times when in motion, open-bodied vehicles 
transporting 111.aterial& likely to give rise to airborne dusts. 

(5) Prompt removal of earth or other material from paved streets on 
to which earth or other material has been transported by trucking or earth
moving equipment, ero~ion by water or other means. 

d. Visible emissions . After September 1, 1972, no person shall allow, 
cause or permit the emisston of visible air contaminants of a d~nsity or 
shade equal to or darker than that de~ignated as Number 2 on the Ringclmann 
Chart, or 40 percent opacity, into the atmosphere from any fuel-burning 
equipment, internal combustion engine, premise fire, open fire or stuck, 
except as provided below and in chapter 5 of these rules. 

(1) Residential heating equipment. Residential heating equipment 
aervina dwellinga of four family units or less is exempt, 

(2) Gasoline-powered vehicles. No person shall allow, cause or 
perait tha eaisaion of viaibla air contaminant& fr0111 gaaolina-powered motor 
vahicla• for lonaar than fiva conaecutiva aeconda, 
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(3) Diesel-powered vehicles. No person shall allow, cause or permit 
the emi■ sion of visible air contaminants from diesel-powered motor vehicles of 
a shade or density equal to or darker than that designated as NuMber 2 on the 
Ringelmann Chart, or 40 percent c>;1acity, for longer than five consecutive 
seconds. 

(4) Diesel-powered locc>m,, tives. No person shall allow, c,1use or permit 
the emission of visible air conta~inants from diesel-powered locomotives of a 
shade or density equal to or darker than that designated as Number 2 on the 
Ringelmann Chart, or 40 percent opacity, except for a maximum period of 40 
consecutive seconds during acceleration under load, or for a period of four 
consecutive minutes when a locomotive is loaded after a period of idling. 

(5) Startup and te~~- Initial start and warmup of a cold engine, 
the testing of an engine for trou :, 1e, diagnosis or repair, or engine research 
and development activities, is exempt. 

(6) Uncombined water. The provisions of this paraeraph shall apply 
to any emission wl,ich would be in violation of these provisions except for the 
presence of uncombined water, such as condensed water vapor. 

4.3(3) Sulfur ccmpo11nds. The provisions of this subrule s.hall apply to 
any installation from which sulf,,r compounds are emitted into the atmosphere. 

a. Sulfur dioxide from usr of fuels. After January 1, 1975, no person 
shall allow, cause or per111it the ,·nission of sulfur dioxide inrn the atmosphere 
in an ;lmount greater than five p, un<ls of sulfur dioxide, m:ixi:num two-hour 
averai:c per million BTUs of h<?aL input per hour from .1ny solid fuel-burning 
installation for any combination of fuels burned; nor the c~issic>n of sulfur 
dioxide into the atmosphere in an amount gre.1ter then 1.5 pounds of sulfur 
dioxide, maximum two-hour average , per million BTUs of heal input per hour 
from any liquid fuel-burning instJllation. An emission reduction program for 
meeting the emission standards of this paragraph shall be submitt~d on or 
before January 1, 1974 by the 0..,1,c?r or operator of any solid or liquid fuel
burning source with heat input equal to or greater than 250 million BTUs 
per hour. 

b. Sulfur dioxide from sulfuric acid manufacture. After January l, 1975 
no person shall allow, cause or 1~r~it the emission of sulfur ~ic>xide from an 
existing sulfuric acid manufacturing plant in excess of JO pounds of sulfur 
dioxide, maximum two-hour average•, per ton of product calculated as 100 percent 
sulfuric acid. 

c. Acid mist from sulfuric acid manufacture. After January l, 1974, 
no person shall allow, cause or r~rmit the emission of acid mist calculated 
as sulfuric acid from an cxistinK sulfuric acid manufacturing plant in excess 
of 0.5 pounds, maximum two-hour average, per ton of product calculated as 
100 percent sulfuric acid. 

d. Other processes c.,~lr of emitting sulfur dioxide. After January 1, 
1974, no person shall allow, caus~ or permit the emission of sulfur dioxide from 
any process, other than sulfuric acid manufacture, in excess of 500 parts per 
million, based on volume. This paragraph shall not apply to devices which have 
been installed for air pollution abatement purposes where it is demonstrated by 
the owner of the source that the ambient air quality atandards are not being 
uceeded. 



ENVIRONMENTAL PROTECTION 
AGENCY 

[ 40 CFR Part 60] 
(FRL 2711-21 

STAND"RDS or- PrnFORMANCE FOR 
NEW STATIONARY SOURCES · 

Coal Preparation Plants 
Pursuant to section 111 of the Clean 

Air Act, as amcndecl, the Administrator 
proposes herein standards of perform
ance for new and moclified coal prep
aration plants. 

On December 23, 1971, the first stand
nrds of performance were promul;:atcd. 
Those were for arrcctcct facilities at new 
fossil fuel-fired steam generators, in
cinerators, portland cement plants, nitric 
acid plants, and sulfuric acid plant.s. 
Since that time, additional standards 
have been proposed !or other ca tegorles 
of sources <March 8, 1!174, 39 FR 9:J08) 
and several other publications in the 
l-'EDERAL REGISTER have amended the 
standards. 
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The document "Backr.round Informa
tion fer Standard!> of Perfonnnncc: Coal 
Preparation Pla11ts" whkh presents in
formation regarding t,1e: factors con
sidered in arriving at tht' rroposed stand
ard.~. lnoludin;;- costs a11cl sununar1cs o! 
test data, Is available fre~ of chnrae !roin 
the Emission Standards and Engineering 
Division, Environmental Protection 
A~ency, Research Triangle Park, North 
Carolina 27711, attention: Mr. Don R. 
Goodv:ln. It ls emphasized that the costs 
are considered rca:;onable for new n.nd 
modified sources. It is not implied that 
the same costs apply to the retrofitting 
of existing . sources. Retrofittinrr to 
achieve the prop0sed emission limitations 
would in some cases cust much more. 

It is important to note that the itp
plicability of the standard is intention
ally broad. AlthouGh tile emission meas
urement data on \\'hich the standard ls 
founded was obtained from coal prepara
tion plants proccs!>ing bituminous coal, 
the standard is also applicable for nil 
other types of coal. I-'urthcrmorc, the 
d,:ofinition provided for coal preparation 

As prescribed by section 111, proposal plants docs not restrict applicability to 
P-1. stancJ::,,rds for coal p;·cpnation u'oul:. plants which process coal directly from 
was preceded l.Jy the Administrator's de- a coal mine. There arc no known thermal 
terml_natlon that these plants cont~b-(,, coal dryers other than "mine-mouth," 
ute .s.1gnlficantly to air pollutwn which but plants which break, cn.JSh, or screen 
causes or contributes to the endan~er- coal arc relatively common. <For ex
ment of public health or welfnr~ and ami:le, such preparation plants will be 
b:, his publication of this determination constructed at new coal-fired power 
1n this issue of the FEDERAL REGISTER. plants and new coke ovens.) Since there 

Coal preparation plants were selected is no basic difierence in the mechanical 
for the development of standards based processes of breaking, crushing-, and 
primarily on the expectation of increased screening coal whether they occur at the 
demand for coal and the beneficial im- mine or at some other location, the ap
pact which would result from the ap- plicability of the standard was expanded 
plication of best technology for nir pollu- to encompass those processes regardless 
tlon rontrol. Coal orrnaqtion plnnts of their location. Future coal prepara
~v:cre recommended for consid.£.Ll).U.QU for tion plants at all such facilities must 
:;landaras m tile "Heµort of the CJm- comply with the proposed opacity stand
mlttec on Public Works," U.S. Senate, ard. 
September 17, 1970, and named as a Existing lnstallntl0ns which had emls
major source of air pollution In 10 CFR sion rates from the thermal dryer below 
Part 52, "Prevention of Signific·ant Air that of the proposed standard typically 
Quality Deterioration," as proposed In controlled emissions with a venturi 
the FrnERAL H.EG1sn:a, Aug-ust ~7. 1974 scrubber in series with a cyclonic scp:ira
(39 FR 31000). The recent emphasis on tor (which removed entrained water). 
coal as the long-term source of fossil The scrubber's operating conditions 
fuel encr.;y will lend additional Impetus ranr.cd from 25 to 35 inches of water 
to the &rowth of tl~e coai industry. This heatl-lo~s. H is ant.lcipated that such 
may be p:irticularly true of the lower equipment will continue to be used. 
ranl: lignite and sub-bituminous coals Breaking, crushing-, and tcrcening op
which have heretofore been uneconom- erntions may be conducted on coal 
1cnl to exploit. which may be wet or dry. Those pl:mts 

on\ prrp:,.r:ition pl :rnts arr .nui_or v:hich break, cru sh , anrl screen wet coal 
:;ourcrs o par 1cu a 1:1t,.::r l 0:nis~1ous used lower efficic·ncy (3-5 inches of water 
wnich c:,n n:1'.'1' tin a<lrcrse effect on head-loss) scnibbers . Plant.s whic;h simi
health. The bases for the propo!,ed st;:,.nd- hrly process dry coal often use fabric 
ards lnclmle the results of emiss ion filters. JJoth can achieve the proposed 
measurements by the mrlus try, the En- limitation which prohibit.; opacities of 20 
vlrornnental Protcclion /\t:cncy and local prrccnt or c:reatcr. 
ngenclr.<; ; emis.,ion clat~t clcrivrd from The standards will require the op
nvallable technical literature: lnforma- crawr to provide, as part of ti1e new 
tion i.:athcred clurin~ vi sits to pollut1on pl:mt clesig-n, :;uit:dile me:ins (such :is 
control ai:;cncics and plants In the United taller stacks or internal straightening 
Stntrs; and comments nnc.1 su;:ceslions vanes> to permit mrasurement of the 
sollcllrd from experts. The proposed cmi~sions by FPA's refereucc methods. 
standards rellcct the dcr.ree of emission The authority for 1 equiring such moul-
llmltatlon achlc,·able throuGh the ap- fiealions stems from s(:{;tion ll4(a) Cl) 
plication of tl,e bc:;t system of emission (c) of the Clean Air ,\ct. 
n:clurt1011 which, ta.kinr. i.nto accol:nt the The s: .. nndarcls al.so require the op
cost of ncliic\•111f! :-uc!1 rrcli:dic,n, the crator to dallr ~ample and :1J1:1lyzc for 
Admlulstrator l1as clctermined to have moi :,turc content tl1c product coal from 
been udequatdy demonstrated. thermal dryers. This l.nfonn~1tlon 1:; an 

lndlcnUon c,f the potential dustlni: prob
lem nssocl:ltcd with conveying, sLorlng, 
and trarcJerin{l' dried coal. Fine cc,a! 
dried to Jc,w surface moisture leYels Is 
generally reco;!llizcd to h:.ve extreme 
dustl.n;r p;operties. I-'at:lllties which drJ 
coal to lo-:--1 moisture levels will have to 
install nei!qu::cte control cquii;ment in 
order to ac,'licve applicable c,;incity stand
arcl.s. For facl.litic., that have not ln
slalled necessary control equipment. but 
change th~r opcratin[:' practices to dry 
coal to low lt:vels, product coal moisture 
infonnation can be used as evidence of 
violation of best operating and mainte
nance rr<;uircments. Facilities which 
elect to routinely dry coal to low moisture 
levels may demonstrate durin[! the per
formance test the ellecti\·eness of their 
co:1trol equipment to zhow that these 
operating practices arc consistent with 
applicabl~ emission regulations. These 
data gatr.ering and recordkeeping re
quiremer,ts do not represent an addi
ti01,al l.Jmden for most thermal drying 
facilities. Such analyses are routinely 
performed daily as part of the source 
owner's cr.in.litv a~surancc program in 
order to cleterr,.mc that customer specifi
cations are met and in order to determine 
tne customer's cost per ton (dried coal is 
often sold on a cents per million Btu 
basis). 

In accordance with section 117 C !) of 
the Act, publkation of these proposed 
amendments to 40 CFR 60 was preceded 
by consult:ition with appropriate advi
sory committees, independent experts, 
and Federal departments and agencies. 
The possible adverse environrn,cntnl. Im
pact resulting from the proposed st::cnd
ards has uen co11sid~red and dctennlned 
to be nei;ilgiblc as discussed in the back
ground information document. The 
proper 11'.:magemcnt of solid wastes re
sulting from air pollution control systems 
should be practiced. Air pollution control 
technoloi:ics generate many different 
nmounts and types of solid wastes and 
liquid concentrates through the removal 
of pollutants from nir emissions. These 
subst::cnccs vary greatly in their chemical 
and phy,lcal composition. A variety of 
techniqi.:es may be employed to dispose 
of these ~ubstances. Wi1en thermal proc
essing is the choice for di:oposal, provi
sions must be made to ensure minimal 
reentry of the pollutnnt,s into the atmos
phere in accordance with State and local 
reGulati,ms. Considcwtion should also be 
given to recovery of materinls of value 
in the wastes. V✓hen land disposal is se
lected, p;·actices similar to prnpcr sani
tary Jnl)llflll tcehnolo1,,y may be fol
lowed. Tnc principles set forth in EPA's 
Land D:sposal of Solid Waste Guldelil:es 
(40 Cfi't Part 211) may I.Jc u:,ed as guid
ance for acceptable land d1spo!>al tech
n_!!il1cs. 

Co::t! p:·epar:ition plants are inherently 
one of the N:1 lion's major source£ of sol!d 
wasf.c pollution. This refW,e consists ot 
dirt nnd other contaminants th:it arc 
mined w:lh the coal and f:rp:>.rat,'d from 
it by the preparation plant. The we~ 
J>repa.ra!ion p:-oces.; uses copious quanti
ties of ,·:itt·r l.o accumplish tltc sc:nr:i.
tion, 'l'J;e addillonal waler rcquii cr,icnts 
and .sol::! wa!,t,c pollution attnl.,ubl.Jie to 

<:_, 
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control o! air pollution arc minor "11cn 
compared to the wn:;te by-products of 
the ba.5lc procc~~-

Da.sed on t.he expceled annual i::rowth 
1n new and modified lhcm1al c!rycr f::lcll
ltlcs, tho lncremcntnl lncrca::-e In total 
energy consumption (pr;m:nily attribut
able to fan power requirements for air 
pollutlon control equipment) in excc~s o! 
th~t required to achieve State sta::dards 
1s projected to be G million kilo,n,tt hours 
per year. This energy requirement is a 
small fraction o! the total J)O\•:er con
gumed annually by coal p:·cparation 
plants and conti~uous mining operations. 

The economic impact of the st:md:ird 
to control thermal dryers abo\"e that in
curred under existin,::- S tate standards 
will be about a 3 perce11t increase in cap
ital investment and an lncrcmental cost 
of $0.02 per ton . Neither figure would 
seriously affect any decision to construct 
a new coal preparation plant. For air 
tables, the fabr ic filter now frequ~ntly 
used to achieve the State standards will 
also provide compliance with the stand
ard o! performance, so the economic im
pact ls mlnlmal. 

Standards sometimes result In n r.10ro 
severe econol'T'Jc Impact on 5mallcr than 
on larger firms. Tl1ls ls partially the re
sult. or economlC's of scale that generally 
favor larger equipment iostallatlons. In 
the case o! coal preparations vlants, 
however, a complete new plant requires 
an investment o! about $10 million. Any 
company large enough to afford the cap
ital outlay would find the nddltlonal In
vestment required !or Federal air pollu
tion control a very small portion o! the 
total cost. 

The proper use of and test methods 
for opacity standards nri:: presently being 
reconsidered by the Agency in response 
to remands from the United State:; Court 
o! Appeals for the District of Columbia 
Circuit In Portland Cement Association 
v. Ruckclshaus, 48G P. 2d 375 < 1973>, 
·and Essex Chemic~,! Corp. v. Ruckels
haus, 486 Jo'. 2d 427 <1973). The response 
to the remand in the Portland Cement 
case should be co:nplc,ted shortly. At that 
time, the Ar:enr.y will promulc;ale or pro
pose such rcvl~ions of its opacity st:ind
ards or test methods as It deems neces
sary or desirable. In nccorcl:mce with 
section 117<!> o! the Act. publ!cation o! 
these proposrd amendments to 40 CFR 
was preceded by co n_c;11ltatio:1 with ap
propriate :idl'lso:;' comm.!tteC's. lndc;1r11c!
cnt experts :ind F'edcr.u dc;i:u1.ments 
and :l{:encles. In the course of thrse con
sullatlons, the DL'r>:irt:nC'nt of CommC'rce 
has questlonC'd tile establlshmcnt of vis
lblo emissions <oriaclty) standards. 111e 
Department o! Commerce believes th::t 
opacity llrr.lt.s have not b~en sati~fact,o
rlly correlate:<.! to glre rates of pa1-t!c11latc 
conccn tratlon c·m is•;lons or !ll:1!;s emis
sions 1o e:,t:ibl!~ll opacity as a st:,.1:da rd. 
J.'urlher, Commerce h:is Quc-s tloned 
whether such st.anciards would be su l>
Jcct to accurate ,·isual determiw1t!on. 
Commerce. thC'rcfore, rccormnendrc! that 
O;):\ti~y lln,l,s r,ot be adopted :1.s a stand
nrd where a. partlc1:lntc concentration or 
ma.'>.S cm.lssl0n st:rncbrd Is estal>llsilrd. 
Conunerce l.Jelleves such op:iclt.y llmlls 
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should only be used In those eases lo cre
ate a rcbuttaf,Je pre•;1Jmpllon of a viola
tion or the part!culnt 1: or mass emls~.ions 
stancl:ircls. Commerc:~ believes such pre
sumption could. for e:,ample, be rebutted 
by prov:ding a continuous opacity moni
tor record showing a vi:mal opacity ob
servation to . be In error: :md/ or by a 
showing that the particulate concentra
tion or mass emissions standards was not 
exceeded at the time the opacity Jirnlt 
was exceeded . Commerce believes such n. 
showin{:' con.Id be made by n. performance 
test. If the owner or operator wished to 
use such tr.st to show that he was not in 
viol-ation of the ma.ss or concentration 
standard at t:1e time the opacity limit was 
exceeded, he must be able to establish 
the critical plant and control operating 
parameters that existed at the time of 
the observed opacity violation by a sys
tem of continuous monitoring and re
cording of such data so that such con
ditions can be duplicated at the time o! 
the test. 

EPA docs not support the approach 
suggested by the Department of Com
merce and is proposing op:icity standards 
In the regu]at:on. EPA believes that the 
opo.city concept ls both technically 
sound and the most practical and inex
pensive way to insure that contrc-1 cQuip
ment is adequately maintained and op
erated between performance tests. A per
formance ~st conducted after a source 
was olJse,·ved to be in violation of the 
opacity standard would not in EPA's 
opinion necessarily resolve the quesiion 
whether, at the time of the observed vio
lation, the source was meeting the con
centration standard. Du:-in~ the period 
between the observed vlol:i.ticn of the 
opacity standard and the time of the per
formance test, the owner or operator in 
some cases could take remedial action to 
bring a non-complying source: into com
pliance. EP.'l.'s opinion ls that the only 
way to resolvo this problem would be 
through use of a continuous m0nitoring 
system or through perf ormancc tests 
conducted at ~uch frequent intervals as 
to yield similar results. EPA believes the 
approach sug~estecl by the Department 
of Commerce is not a. realistic or prac
tical n.ltcmativc in the ab~ence of an ap
propriate conLi1:uous monitoring system. 
l!c,wever at the request oi the Deria rt
mC'nt of Commerce. EPA ls submlttlnrr 
for public comment that ar.enGy's rer.om
menctat:011 :-ind \'.'i!I consider any com
me:1ts of State oflicia!s, lndustri:i.l repre
sentatives. cnvironmentali~t-", and the 
r.enc:-al public· on this or any other nlter
nat.lvo approach. 

Intf'res tcd persons may riartlclpate In 
tills rulemak.ing by submittini:: wrltte:1 
comm ents (in triplicate> to tl:c Emlss!on 
St~,ndards and Enr:incering Division, En
vironmcnt::il Protection A;::e11cy, Hc
~carrh Trl:inr.lc P::irk, Horth Carolina 
27711, attention: l\fr. Don n,_ Good ·,,;i n. 
'11ic Administrator wlll welcome com
ments on all aspecL5 o! the proposed 
rc:g-ulations, inclu<..lin~: economic nnd 
tcclu10Ic,,:ical 1:,sues. All comments re
ceived on or Lefore December !l, J!l71, 
will bo rons!dcrrd. Comments rccclvccl 
will be avnll::ible !or publlc lm,pect!on nt 

t,hc Office or Public Affairs, 401 M Street, 
SW., Washington, D.C. 20460. 
(Sec~. 111 and 11" c,f the Cleo.n Air Act, u 
o.mende!l (42 U.S.C. J857c--6 and 0)) 

Dated: October 11, 1974. 

JOHN QUARLES, 
Acti11g Admiriistrator. 

It ls proposed to a.mend Part GO of 
Chapter I, Title 40 o! the Code o! 1''ed
eral Regulations by adding new sub
part Y as follows: 

S:ibpart Y-Slandords of Performance for' 
Coal Preparation Plants 

Sec. 
C0.250 

G0 .251 
G0.:?52 
G0.253 
G0.25¼ 

Appl:cabU!ty and designation ot a!-
fect.cd tnclllty. 

Definitions. 
Sto.ndn.rcl5 or pnrtlculo.ce matter. 
~1onltorlng ot operations. 
Test methods nnd procedures. 

Subpart Y-Standards of Performance for 
Coal Preparation Plao1ts · 

§ 60.251) Applica1,i!ity aud dcsi.;11ation 
of alfcctcd facility." 

The provisions of this subpart are · 
applicable to the following affected fa
cilities in coal preparation plants: ther
mal dryers: pneumatic coal-cleaning 
equipment <air tables): coal processing 
and conveying equipment (including 
breake:s and crushers) ; screening (clas
sifying) equipment: coal storage and 
coal transfer points; and coal loadincr 
facilities. 

§ G0.2.:a Definitions. 

As used 1n th.is subpart, al! terms not 
defined herein shall have the meaning 
given them in the Act and in subpart A 
o! this part. 

(a) "Co:i.l preparation plant" means 
n facillty which prepares coal by any 
or all of the following- processes: break
ing, crushing, screening, cleanil1g (both 
wet and dry methods), and drying. · 

(b) "Coal" means arithracite, bitumi
nous, subbltuminous, !Ignite, or any other 
solid fossil fuel normally con:;ldered co:i.l 
:is classificd by A.S.T.M. Designation 
D-388-G6. 

(cl "Cyclonic flow" means a spiraling 
movement of exhaust ga.scs withln a duct 
or stack. 

<d> "Thermal dryer" means any fa~ 
cility In which the moisture content 
of coal Is reduced by contact v,ith :i. 

he:itcd r,-as stream. 
(c) "Pneumatic coal-cle:i.n.!ng equip

ment" means any faclllty which clas..~1-
fles coal by size or separn.tes coal from 
re!u:;e by nppllcatlon o! air strrnm(s) 
to the coal. 

(!) ."Coal processing and conveying 
equipment" means nny machinery 11sed 
to reduce the size o! coal or to separate 
coal from refuse, and the equ.lJ)mcnt u.:;ed 
to convey coal to or remove coal and 
refuse from the mo.chJncry. ThL~ In
cludes, but Is not l.!mlted to, breakers, 
crnshers, screens, and conveyor bell.s. 

(g) "Con! storai;e system" means any 
facility used to store coal which Is either 
unp:-o.:-essed ("run-of-the-mine") or 
proccssL-d (classified or drJed). 



Ch) ''Transfer and loncllng ,;yst<:m" 
means a.ny facillly u.~ed to loiid processed 
coal for shipment. 

U> "Surface moisture" Is defined as 
the difference between total moisture as 
dctennined by ASTM D~71-7l and equi
llbrlum molstw·e by ASTM D1412-61 
(1968). 

§ G0.252 St:mdorJ for 11:irlicublc mol• 
tcr. 

Ca> On nnd nftcr the date on which 
the performance test required to be con
ducted by § 60.8 is completed. no owner 
or operator subject to the provisions of 
this subpart shall cause to be dischari;ed 
into the f\tmosphere from any thermal 
dryer gases which: 

(1) Contain particulate matter In ex
cess or 0.0i0 g/dscm C0.031 gr/dscf>. 

(2) Exhibit 30 percent opacity or 
ereater. 

Cb) On nnd after the date on which 
the perfom1:rnce test required to be con
ducted by § 60 .8 L; completed. ·no owner 
or operator subject to the provisions of 
Ulis subpart sha!.l cause to be discharged 
into the atmosrhere from any pneumatic 
coal elran!ng equipment g:ises which: 

Cl) Contain particulate 01atter in E:X

cess or 0.040 g/c!scm (0.018 gr/dscO. 
(2) Exhibit 20 . percent opacity or 

greater. 
<c> On nnd aft~r the date on which 

the performance test reqwred to be con
ducted by § 60.8 1s completed, no owner 
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or opcrntor sul>Jed to tlie provision., or 
Utfs subpart shall cause lo be dlschargeJ 
into the atrno:;phere from any coal proc
essln~ and conveylnt < ·1ulpment, coal 
storage systems, or co :: ! transfer and 
loadmi:: systems gases , .. illch exhibit 20 
percent opacity or greater. 
§ Go.2:;3 Monilorin:; of O(lCr111io11s. 

Ca) Continuous monlto1ing systems 
shall be Installed. calibra~d. malntalned, 
and operated by the source owner or 
o;>cator of any thermal dryer as follows: 

<l> A continuous monito1ing :,ystcm 
!or the measurement of the p:·cssure loss 
through the control device o! Lhe gas 
stream on a cominuous basis. 

(2) A continuous monitoring system 
!or the me:l.Surement of Lhc tcmperatw·e 
of the c-:i.s stream at the exit of the U1er
mal dryer on a. continuous basis. 

<b> The source owner or operator shall 
sample, analyze, nnd record d:i.lly, the 
surface moisture content of product coal 
from the them1al dryer. The sample shall 
be selected, prepared, anc! analyzed In 
accordance with ASTM procedures 
D2234-72 !or mechanical sampling, 
D2013-72 for sample preparation, and 
D271-70 for sample analysis. 

§ G0.254 . Test mcthoJ11 nnd proccdurt"s, 

Ca) The reference methods 1n Appen
dix A of this part, except as provided 1n 
§ 60.S(b), shall be used to determine 

compltatice with U1e st.·mdards prei.cribccl 
in § 60.252 os follows : 

(1) Met!1od 5 !or the concentration o! 
particulate m1LLter and associated mois
ture content. 

(2) Method l !or sample and velocity 
.traverses, 

<3> Method 2 for velocity and volu
metric flow rate, and 

(4) Ml!lhod 3 for i;as analysis. 
(b) For Method 5, the s:,.mplinE; time 

!or ench nm shall be at least 60 minutes 
nnd the minimum sample volun~e shall 
be 0.85 dscm (30 dsc!) except that 
sliortcr samplln~ times or smaller vol
umes, when nectssitntcd by process vnri
ables or other factors. may be approved 
by the Administrator. Samplinc shall not 
:,tart until 30 minutes af~r :,tarLup o.nd 
sha!l tem1ln,,tc before shutdown proce
dures cc,mmence . . The owner or operator 
of !.he aITccted facility shall eliminate 
C)'Clonlc !low during performance tests 
ln a manner acceptable to the Admin
istrator. 

k> For the Pllll)Ose of this subp:irt, 
§ 60.12 coes not prohibit addition of dil
uent gases to · ~e Inlet of a.ny particulate 
matter control device. 

Cd) The air pollution control system 
for thermal dryers or pneumatic coal
cle:tnlng equipment sh.ill be constructed 
so that particulate emissicns can be ac
curately determined by nppllcable test 
methods and procedw·cs. 

{FR Doc.74-24350 Filed 10-2_3--74;8:45 am] 
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APPENDIX B 

Report To 

Governor Robert D. Ray 

On The Coordination of Air Pollution Control 

Regulations and Iowa Coal Usage 
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GOVERNOR ROBERT D. RAY 

ON THE COORDINATION OF AIR POLLUTION CONTROL 
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(Air Quality Management Division and the Air Quality Commission) 

October 22, 1975 
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Introduction 

The Clean Air Act of 1970 launched states on a journey to purify the 

atmosphere to the point of insuring public health. Specific standards were 

set federally to be met in all places in the United States where persons may 

reasonably be expected to breathe. In order to meet . these standards, regu

lations were developed by states to limit the emissions of various pollutants 

at their sources. These regulations were developed using techniques made 

available by the U. S. Environmental Protection Agency (EPA) to the then 

novice state air pollution control agencies. In general, these techniques 

were crude and were made to apply to vast areas based on sparse information 

from remote locations . The limitations placed on Iowa companies for sulfur 

dioxide were based on the best available information in 1970. This information 

consisted primarily of sulfur dioxide pollution levels in Peoria, Illinois. 

Although the Peoria data might not have been representative of Iowa's 

air quality, it was sufficient to define levels of control in Iowa which 

would guarantee the eventual attainment of health-related standards for 

sulfur dioxide. The regulations subsequently developed would have posed no 

significant economic burden upon Iowa facilities provided that the availability 

and prices of oil and low sulfur coal would not change appreciably. The "energy 

crisis" of succeeding years has proved that this assumption was false. 

In June, 1974, Congress passed the Energy Supply and Environmental 

Coordination Act (ESECA), the purpose of which was to identify areas in the 

country where pollution control regulations were overly restrictive and to 

encourage the utilization of coal where health-related air pollution standards 

would not be jeopardized. Today the EPA, the Federal Energy Administration, 

and other states are pursuing methods for accomplishing the goals of ESECA. 

Also today the Department of Environmental Quality (DEQ) is happy to report 
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that Iowa may be the first state to succeed irt finding a comprehensive approach 

to its energy-air pollution dilemma. 

Even before Congress had finished discussing the need for coordinating 

energy supplies and air pollution control in general terms, Iowa's executive 

branch and the legislature were cooperatively discussing what could be done 

for Iowa in specific terms. The problems with the lack of pertinent information 

were defined, DEQ developed a plan, and the legislature appropriated $133,000 

for a research project to collect the necessary data. Since coal is Iowa's 

only native energy resource, special emphasis was given to finding a means 

of maximizing the us~ge of Iowa coal while minimizing the danger to public 

health from such usage. 

' 



B-6 
Project Description 

Data werecollected from November, 1974, through January 1975, around 

the Iowa State University Power Plant and from February through April, 1975, 

around the Iowa Power and Light Company generating station near Des Moines. 

The study was very intensive and provided information on coal, ash, stack 

gases, meteorology, and continuous air contaminant data at eight locations 

predicted to be at or near the vicinity of maximum sulfur dioxide concentration. 

The methods used represent the state of the art in air pollution measurement. 

For the past several months, the data have- bean analyzed by DEQ experts 

through sophisticated computer techniques. Computer models have been 

applied to all other major coal users in the state and the results of the 

data acquisition have been used to calibrate the.se applications to reflect 

as best as possible the real situations around these coal users. Conservative 

judgments have been made in conjunction with statistical techniques and a 

percent sulfur in coal allowable has been developed on a case-by-case basis. 
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Analysis Parameters 

In order to arrive at meaningful conclusions concerning Iowa coal 

usage, various situations were postulated and their ramifications explored. 

Iowa coal was assumed to have a sulfur content of 6%. In order to maximize 

Iowa coal usage, the relative amounts of Iowa coal mixed with 3% sulfur 

Illinois coal or 0.5% sulfur Wyoming coal were calculated. The amounts of 

Iowa coal allowable were then determined based on current coal usage at 

each installation and also based on total fuel requirements. It is important 

to consider the total fuel requirements since only about two years remain 

for most electrical generation using natural gas. At that time, natural gas 

burning will have tQ be replaced by coal burning. In order to explore future 

possibilities, the success of the Iowa Coal Research Project in reducing the 

sulfur content of Iowa coal to 3.5% was also assumed and the above described 

analysis duplicated. 

Each coal burning installation was analyzed on the merits of its actual 

situation. Included for considerationwerethe present air quality at the 

location of the plant and the factors which have a direct influence on that 

air quality. These factors include the height of smokestacks, the amounts of 

fuel required, velocity and temperature of gases in the stacks, influence of 

neighboring air pollution sources, local meteorology, and other items. 
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Results 

Current air pollution control regulations on sulfur dioxide for existing 

. installations effectively limit coal to a 37. sulfur content. This limitation 

is uniformly applied to all coal burning facilities in Iowa. The results f/lf. 

the research study indicate that when a case-by-case analysis is done, the 

allowable percent sulfur for various installations ranges from 0.52% to greater 

than 6%. This means that at a few locations in the state, a regulation more 

restrictive than the one which presently applies may be warranted ~ but a less 

restrictive regulation could be applicable in the majority of cases. 

The Appendix lists the coal burning plants with the appropriate results. 

As a summary, the following results apply to the state as a whole: 

Amount of Iowa Coal Allowable 
In Tons Per Year 

1,396,190 

2,281,037 

3,015,577 

3,738,740 

4,717,766 

4,730,647 

5,951,282 

7 ,331,557· 

*S ~ Sulfur 

Based On 

6% S* Iowa coal mixed with 3% S. Illinois 
coal at the present rate of coal consumptic 

6% S Iowa coal mixed with 3% S Illinois 
coal at present heat requirements. 

6% S Iowa coal mixed with 0.5% S Wyoming co 
at the present rate of coal consumption. 

3.5% S Iowa coal mixed with 3% S Illinois 
coal at the present rate of coal consumptio 

6% S Iowa coal mixed with 0.5% S Wyoming 
coal at present heat requirement. 

3.5% S Iowa coal mixed with 0.5% Wyoming 
coal at the present rate of coal consumptio 

3.5% S Iowa coal mixed with 3% S I!linois 
coal at present heat requirement. 

3 .• 5% S Iowa coal mixed with 0.5% S Wyoming 
coal at present heat requirement. 
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In 1974, Iowa utilized about 600,000 tons of its native coal. The 

research indicates, therefore, that Iowa could utilize between 230% and 

1200% of current Iowa coal consumption and still be consistent with meeting 

health-related air pollution standards. The situation appears to be optimistic, 

especially if the Iowa Coal Research Project is successful. It should be 

noted that if this is the case, beneficiated Iowa coal could be substituted 

for the Illinois coal used to typify a three percent sulfur coal. Even if 

the coal mining project fails, an increase of nearly 700% in Iowa coal consumption 

could be allowed. 

Furthermore, the most restrictive cases of allowable sulfur content such 

as applying to John Deere, Waterloo, may be somewhat ameliorated through 

discussions with DEQ engineers about possible engineering modifications which 

could lead to a less restrictive sulfur control standard. 

In four Iowa cities, the proximity of large coal users compounds the air 

pollution situation so that the percent sulfur allowable is significar.tly less 

than would otherwise be possible. These cities are Clinton, Dubuque, Muscatine, 

and Waterloo. The percent sulfur allowable li~ted in the Appendix for all 

plants affected by the proximity of other sulfur dioxide sources, in each of 

these four cities is identical to provide equitable application of enforcement. 

However, if for any reason one firm was able to utilize a lower sulfur fuel than 

that suggested, it would be possible to apply a less restrictive regulation to 

the _?ther affected plants in the same city. DEQ will request conferences with the 

plants in the above cities to discuss this situation and try to arrive at the 

best overall solution for the public's benefit. 

A full technical report on the entire project is being prepared for 

interested parties and should be available in the near future. 
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Cautions 

Although the results of the research contained herein indicate due 

optimism, it is important to also surface some appropriate cautions. 

(1) These results apply to existing plant~, which only have an average 

maximum lifetime of about 25 years. Any new large power plants 

would have to meet the currently effective state and federal 

standards which are much more restrictive for new power plants. 

This measure will help insure that growth will not be the cause 

for exceeding health-related standards in the future. 

(2) Some installations may not have equipment which could burn Iowa 

coal because of ash or slag problems. It is not anticipated that 

this will be a significant obstacle to overall Iowa coal usage, 

however. 

(3) To effect changes in restrictions, the Iowa Air Quality Commission 

will have to make amendments to DEQ departmental rules. This will 

involve public hearings and eventual submission to the EPA for 

approval as a formal amendment to Iowa's plan for controlling air 

pollution. Although EPA approval is not guaranteed, DEQ feels that 

it stands on solid technical grounds and that it has followed the 

spirit and letter of applicable laws passed by Congress to promote 

actions such as Iowa has taken. 

(4) The state-of-the-art of air pollution predicting has not yet developed 

to the point of adequately considering topographic anomalies. Therefore, 

the situation in river valleys may be somewhat different than projected. 

However, years may elapse before this situation is fully understood. 



B-11 

(5) Future air monitoring may indicate .the development of problems not 

yet foreseen, in which case a more restrictive approach would need 

to be taken for that specific location. 

(6) Although EPA has no standards for atmospheric sulfates (sulfates 

are substances formed by the chemical reaction of sulfur dioxide 

with other materials) it has expressed c~ncern over increased 

midwest emissions causing problems in New England. For this 

reason the largest power plants whose emissions travel farthest 

are proposed to be limited to 4% sulfur coal even though a less 

restrictive approach may have been possible. This approach should 

assure our eastern neighbors that we are concerned about their 

possible problem even if conclusive evidence is not yet available. 

Another reason for taking a more conservative approach with these 

plants is because slight errors in making projections concerning 

them could be significantly amplified by their great coal burning 

volume. 

(7) The coal consumption and total heat requirement data used in this 

report ae.based on 1974 data, and may not reflect the current 

situation in every coal burning installation being considered. 
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Act.ions To Be Taken 

The results of this study will be presented to the Air Quality Commission 

at its November 12, 1975 meeting. Suggested changes in departmental rules 

will also be presented so that hearings can be held expeditiously. In essence, 

those suggestions will contain the following: 

Rescind the present 6 lb. per million BTU* heat input limitation on sulfur 

dioxide emissions from coal burning installations (an effective 3% sulfur 

limitation) and replace it with an effective allowable 6% sulfur coal for 

power plants with a coal burning heat input capacity of 500 million BTUs/hr. 

or less, 4% sulfur coal for power plants with a coal burning heat input capacity 

of 1,500 million BTUs/hr. or larger, and a specific limitation as taken from 

the chart in the Appendix for all facilities in the intermediate range. 

Exceptions may be made for the installations in Clinton, Dubuque, Muscatine, 

and Waterloo. For these installations, the limitations recommended for public 

hearing will be those listed in the Appendix - however, conferences held in 

the interim may make the limitations on some of those plants less restrictive 

before final actions are taken. 

*DEQ is prevented by the Code of Iowa from specifying fuels. Therefore, sulfur 
limitations must be applied indirectly through regulating stack emissions. 

_, 
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-------------- - --·- - . 

With Wyo. Mixture 
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Based On 
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236,218 

96,387 

109, 089 

263,343 

215,825 

64~, 739 

294 330 

3,015,577 

(54 .4%) 

I 
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313,280 

126,400 

365,056 

481,536 

474,012 

845,824 

295.680 

4,717,766 

(54 .87.) 

---' _..,,., _____ _ 
With Ill. Mixture 
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n., sec 0~ 

Co3l C0nsu~c~ 7ut~l 31~s ,~ ~~u1 r~J 
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122,907 

so,:s1 

56,750 

137,021 

C3,3Jl 

33 5 , 466 

l :i3 , 143 

l, 396,190 

(25.2~) 

I 
I 
I 
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163,004 

65,768 

1S9,943 

250, 549 

1S2,952 

L.40,093 
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2,281,037 

(26.5%) 
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!n~e;r.t~te ?nyer - Knnp Sta. 1 

!A. E!t'Ctric - Pr~irie C. St 

l.\. Electclc - 6th St. Sta 

tt . El~ ctric - Sutherland St 

1t ·•· ., -I!li:~ois - R!.v...:!rside St 

h"· ... · ..! Pm.:~r - D,1s noi:1cs 

1rs - Port ~eal Station 

Tn~ , Sr~t~crn __ Burlington 

n•365, p•0.999 

;,. 

-~- ·---

2.22 

4.0 

4,0 

4 . 0 

4.0 

3.66 

4.0 

4.0 

% Ia./% I/yo, % Ia./% 111. 
--- -- ·- ··--- ---- ··--- ----

.57.3/42.7 0/0 

100/0 100/0 

100/0 100/0 

100/0 100/0 

100/0 100/0 

100/0 100/0 

100/0 100/0 

100/0 100/0 

TOTALS 

PERCENT OF TOTAL COAL CONSUMED OR OF TO~AL HEAT REQUIRED 

, 

Total Amount of 
Coal Consumed 

~ -- - , 

475,664 

369,090 

150,605 

170,451 

411,473 

378,641 

1,007,404 

459,890 

.5,538,711 

Coal ~quivalent • 
of Total BTU 

- - ' ... , 

541,000 

489,500 

197,500 

570,400 

752,400 

831,600 

1,321,500 

462,000 

8,612,356 

With Wyo. Mixture 
Amounts of Io~a Coal Allowed (TPY) 

B.lscd·On 
Coal Consumed 

272,714 

369,090 

150,605 

170,451 

4il,473 

378,641 

1,007,404 

459,890 

4,730,647 

(85.4%) 

Totr\l P,1'l's RcQulrcd 

310,173 

489,500 

197,500 

570,400 

752,400 

831,600 

1,321,600 

462,000 

7,331,557 

(85.1%} 

11 'I •••. 

With Ill. Mixture 
Amounts of Io~.l Coal Allo~ed (TrY) 

83S\!d On 
Co.>l Coosu'.!lcd 

0 

369,090 

150,605 

170,451 

411.473 

378,641 

1,007,404 

459 890 

3,733,713 

(67.5%) 

Tot.> 1 sn:s ,:~au I r ,·J 

0 

489,.500 

197,500 

570,400 

752 4nn 

831 '"" 

1 321. 600 

4S? t\M 

5,951,282 

(69 .1%) 
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APPENDIX C 

Iowa Water Quality Standards 
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TITLE II 

WA JTR QUALITY 

CHAPTER 16 
WATER QliALITY STANDARDS 

400-16. l HSSU) Definitions. 
16.1(1) "Fl'cal col{(orm" mean s the portion of the coliform group which is present in 

the gut or the free~ of warm-blooded animals. It includes organisms which are capable of 
producing gas frc,111 lactose broth in a suitable culture medium within ·twenty-four hours at 
44.5° + o.sc. . 

16. l (2) "'fnd11.11rial 11·astes" mc:rns any solid, liquid or gaseous wastes resulting from any 
procc~s. or from cxc.:e,s energy . of industry, manufacturing, trade or business or from the 
del'clopment, processing or recol'cry, except for agricultural crop raising, of any natural 
re sou recs. 

16.1(3) "Milligri1ms per litrr (mt? / /) " means milligrams of solute per liter of 
soluti0n -equi1·alcnt to parts per millinn -:is~uming unit density. 

16.IH) "Primary co111ac1" mcam :iny recreational or other water use in which there is 
prolonged ;ind inti111;ite c,int;ict 11 ith the water inl'Oll'ing considerable risk of ingc~ting water 
in quantities sufficient to pose a ,ignificant hcalth hazard, such as swimming and water 
skiing . 

16.1 (S) "Scl1,·d11ll' <i( comrlia11cc" mc:ins a schedule of me:isures including a sequence 
of actions or operations lcading to compliance with an effluent limitation, prohibition, 
standard or c1rdi:r of the exccuti1·c director. 

16.1 (6) "SC'co11Jary co11111c1 " mcam any recreational or other water use in which contact 
with the water i~ either incidental or accidental and in which the probability of ingesting 
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appreciahlc quant111cs of water i~ minimal, such as fishing, commercial and recreational 
boating anct any limited contact incident to shon:linc activity. 

16.1(7) "Sc11·111.:e" means water-carried human and related wastes from any source. 
16.1(8) "Tc111pl'rcl/1m·" means a mca~ure of heat content of water. 

400-16.2(-lSSBl General comickratinns. 
16.2(1 l l'olicy sta 1< ·1111·11 1. It ~hall be the poli.:y of the water quality comm1s~1on to 

prot..:..:t and enhance 1he qu,dity of all the watt:r~ of th~ state. In the furthcrance of thi\ 
polic y it 11 ill :ittL·n1pt to prc\'l'llt am! ab;1te the pollution of all waters to the fullc~t extent 
possible con\istcnt with statutory. and techn ological limitations. This policy shall apply to 
all point and nonpoint source~ of pollution. 

The~c w:ita yualit) \tanctard\ c~t:ibli~h criteria for certain present and future designated 
ll\CS o f the surface 11,11cr~ llf thc ~tate. The stand:irds establish the areas where these uscs 
,m: to he protect.:d and pr,J\'ick .:ritcria for waterways having nondesignated uses as well. 
Man y surface wate-rs an: de\ignated for more than one use. In these cases the more 
stringent niti.:ria shall govern fr,r each par.1111cter. 

All method~ of \ample cnllcc ti nr.. pre\erntion. and analysis used in applying any of the 
ruk\ in thc~c ~tanc!ards sh;ill he in accord with those pre~cribcd in "Standard f.frtlwds fur 
£xu111i1wtio11 of W<1ta ll11J WaH1•11·atcr", Thirteenth Edition. 

16.2(2) J\'011Jcgrcicllltirm 5/ut<·mc11t. \V;itcr who,e existing quality is better than the 
cstabli , hcd ~tandard, a\ of thc date 011 which \uch standards become cffectil'c will be 
maintained at high quality unlc~s it ha5 bcl'n affirmatil'ely demonstrated to the commission 
that a change is ju stiti;iblc as a result of nece,sary economic or social del'elopmcnt and will 
not preclude present :ind antic.:ipatcd use of ~uch waters. Any industrial, public or pril'ate 
project or del'..:k1pme11t which \IOtJld con,titutc a new source of pollution or an incre:isecl 
source of pollution to high quality water, will be required to pro\'ide the degree of waste 
treatment or contrnl\ ncce\\ary to rnaintai11 high water quality. In implementing this policy, 
the apprnpriate agency of the fl'deral gol'crn111e11t will be kept ad\·iscd and will be provided 
"ith \uch informatiun a~ it wi ll need to di\ch;irge its rc,ponsibilitics. 

16.2(3) ,\fi11i11111111 1r,·t11t111·111 rc:111irl'd. All wa\tcs discharged to the waters of the statt.: 
mu\l hl' of such qu;ili1y 1ha: the· di ,,h:irgc 11ill not cause a Yiola1ion of the water qu:ility 
\tandan:~ ,>f th e state. Wh cr..: th..: rl'cC i\' ing \1atcrs prol'idcd sufficient a,similati\"l! capacity 
th:it the 11 :1 tcr yu;dit_r \t:indard~ arc not thc limiting factor, all wastes shall rceei\'e 
treatment in cumplianc..: with minimum eflluent ~tandards required by the water quality 
commi\\1011. 

16.2(-1) MLrini: :fJ111· i11 rh,· n-c,·i,·ini: w,11..r. The area of diffu sion of an eflluc11t in the 
rccci, ing II atcr is a mixing zon.: and the water quality ~tandards shall be applied beyond 
the mi:\ing wnc. · 

The mixing wne ~h:tll re a spccilil'd linear di\tancc, l'Olume, or area which is determined 
on a ca\c-hy-ca\c b:i,i, u,ing the follo11 ing criteria: 

a. The mi:\ing rn11..: sh.ill be a~ ,m;dl a\ prac1icablc and shall not be of such size or shape 
as to c:iu,c or rnntributc to the impairment uf water uses. 

b . The mixing 1.011L' sha ll cur.t ain not more than 25 percent of the cro;s sectional area or 
volume of ll0\1 in th e r..:cci ,·ing body of water. 

c. The mi.\ing 1n11c ,h:tll hc dc'1gned to :dlc1w an adequate passageway at all time, f,,r 
the mol"C111cnt or drift of aquati.: life . 

J. Where· ther..: arc t110 or mon: mi:\ing zones in close proximity, they shal l be so defined 
that a conti11uou s pa,~;1gcway for aquatic lik is al'ailablc. 

l'. The mi.\ing zone shall not intns.:ct any area of any waters in such a manner that the 
maintenan.:e· of aquatic lift: in the body of water as a whole would be ad\'ersely affected. 

In determining the site ::ind location of the mixing zone for any discharge on a 
case-by-case ba~i~. the following shall be considered: 

• 
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f The size of the receiving water, the volume of discharge. the stream bank 
rnnfiguratiun, the mixing velocities, and other hydrologic or physiographic characteristics. 

g. The pn.:,L·nt and anticipated future use of the body of water. 
h. The pn::~ent and anticipated future water quality of the body of water. 
i. The r.1ti o or the volume of waste being discharged to the seven-day, ten-year low flow 

of the receiving stn.:an1. 
16.2(5) lmpfrme111111iu11 stratcgr. These water quality standards shall be met at all times 

when the ll ow of the recei\·ing stream equals or exceeds the scv.:!n-day, ten-year low flow. 
Exception, may be made for intermittent or low flow streams. Where intermittent streams 
an:: cla~\ ili cd fur aquatic life protection the commission may wail'c the seven-day, ten-year 
low tl ow requirement and establish a minimum flow in lieu thereof. Such waiver shall be 
granted by the commission only when it has determined that the aquatic resources of the 
rcceil'ing wat ers arc of no significance at fl ows less than the established minimum. 

400-16.3(-155U) Surfn("c water quullt) criteria. 
16.3( 1) Gl'ncral water q11aliry criteria. The following criteria are applicable to all surface 

watcrs includ ing th ose which hal'c been designated as class "A", "B", or "C" waters, at all 
places and at all time~. 

a. Such water~ shall 'be free from substa nces attributabh: to municipal. industrial or 
other discharge \ or agricultural practice\ that will settle to form objectionable sludge 
dcpu,it~. 

b. Sud1 w·atcrs shall be fre e from fl0;1ti11g debris, oil, grease, scum and other floating 
materials attributable to municipal. industrial or other discharges or agricultural practices 
in amounb sufficient to be unsightly or dektcrious . 

c. Such water~ shall be free from materials attributable to municipal, industrial or other 
di5charges or :igricultural practices producing color, odor or other conditions in such degree 
as to create a nui~ancc. 

d. Such waters shall be free frnm sub~tances attributable to municipal, industrial or 
other di sc harges or agricultural practices i~ concentrations or combinations which are toxic 
or harmful to human, animal, plant or aquatic life.:. 

<' . The turbidity of the n::,·eiv inf: w:iter shall not be increased by more than 25 Jackson 
turbic1ily units by any point soun:c di ,chargc. 

16 .3(2) Cla 55 "A .. \\"arers. Waters which arc designated as class "A" waters are to be 
protected for primary contact recreation. The foll owing criteria shall apply to all class "A" 
waters: 

a. Frnm April 1 through Octoher JI the discharge of any effluent which m:iy contain 
human p:1th,1g,·ns shall 11ol incrcasc tt~e fecal coliforms in the receiving waters by more than 
200 pi.:r 100 ml. 

h. l he pH shall 1101 be less than 6.5 nor greater than 9.0. The maximum change 
permitted :is a rc,ult of a waste di,.:harge shall not exceed 0 .5 pH units. 

c. T.1stc.: and od,1r prnducing suh,tan.:es shall not be present in amounts that will 
intcrkr,· with primary contact n:,·rcati11n . 

16.3(]) Ct.:.,., " IJ "" war,•rs. Water~ which arc de~ign:itcd as Class "B" waters are to be 
pnll,·c·tcd 1"<1r ,, ildlifc-, foh. aquatic.: :ind ~emiaqu:1tic life and sccond:iry contac t recreation. 
Thl' r,,11,lll ing critnia ~hail apply t,, all Class "B'' waters: 

a. /Ji., .\lJh·1·d uxy~o1. 
(I) The di~\Llll"c.:d oxygcn shall nl't be· kss than 5.0 mg/ 1 during at least 16 hours of any 

24-h,Hir pnioJ and nut k~, than 4. 0 mg -' I at any time during the 24-hour pcriOl.l . 
(2) In area, dc~ignatc.:d as cold w:itcr fishcrics the dissolved oxygen shall not be less than 

7 .0 mg / 1 du ring at least 16 hours of any 24-hour period and not less than 5.0 mg/ 1 at any 
time during the 24-hour period. 

h. Chemical consriwrnts. The following levels shall not be exceeded at any time the flow 
equals or exceeds the se\·en-day, ten -year low flow unless the material is from uncontrollable 
nonpoint sources: 



Ammonia Nitrogen (N) 
Phrnols (from other than natural sources) 
Arsenic 

•Barium 
•Cadmium 
•Chromium (Hexal' a knt) 
•Chromium (Trivalent) 
•copper 

Cyanide 
•Lead 
•zinc 
•Selenium 
•Mercury 

Total dissoll'ed soli Lls 
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*The sum of the .cntirc hcal'y mctal group shall not exceed l .5 mg / 1 

2.0 
0.001 
1.0 
1.0 
0 .05 
0 .05 
1.0 
0.02 
0 .025 
0. 10 
1.0 
1.0 
0 .005 

750.00 

mg/! 
mg,: 
mg 
mg 
m~ 
mg. I 
mg/ 1 
mg/ l 
mg/ I 

mg/. 
mg. l 
mg,: 
mg/ I 
mg/! 

c. All subqances toxic or detrimenta l to aquatic life shall be limited to nontoxic or 
nondetrimental conc:entrations in the surface water. 

d. The fecal coli fo rm content shall not exceed 2,000 organisms per 100 ml., except wher, 
the watcrs arc materially afkcted by surface runoff. 

e . The pH shall be not less than 6 .5 nor greater than 9.0 . The maximum chang,.: 
pcrrnittcd as a result of a w:istc discharge shall not exceed 0 .5 pH units . 

f. Temperature. 
(I) No heat shall be added to interio r strcams that would cause an increase of more thar, 

5°F. The rate of temperature changc shall no t exceed 2° F. per hour. In no c:i se sha ll hea : 
be added in excess of that amount that would raise the stream temperature abm·c 90°F. 

(2) No heat shall he added to streams des ignated as cold water fisheries that would cau , . 
an increase of mon: than 3° F. The rate of temperature change shall not exc-eed 2° F . pe : 
hour. In no case sh a ll heat be added in excess of that amount that would raise the stream 
temperature abol'e 68° F. 

(3) No heat shall be added to lakes and reservoirs that ~-ould cause an increase of man.: 
than 3° F. The rate of temperature change shall not exceed 2° F. per hour. In no case shal ; 
heat be added in excess of that am ount that would raise the temperature of the lake o~ 
reservoirs abol'c 90° F. 

(4) r--;o heat shall be add ed to th e Mis,ouri river that would cause an increase of more 
than 5 ° F. The rate of temperature change shall not exceed 2 °F. per hour. In no case shall 
heat be add ed that would raise the stream temperature abol'e 90 ° F . 

(5) No heat shall be added to the Missi ss ippi ril'cr that wou ld cau se an increase of more 
than 5° F. The rate of temperature ch a nge shall not exceed 2° F . per hour. In addition, th e 
water temperature at rcprescntativc locati ons in the Mississippi river shall not exceed th e 
maximum limits in the below table during man: than one percent of the hours in thc 
12 -month pcriod endiug with any month . Moreol'er, at no time shall the water temp.:ratur :: 
at such locations e., ceed the maximum limits in the below tal:, k by more th a n 3°F. 

Zant: 11-1,>wa -~!inn.:sot:i St:itc line to the Northern lllinoi~ border (Mile Point 1534.6J 
Zone Ill-Northern Illinois border (M ile Point 1534 .6) to Iowa-Missouri State line . 

Month Zone II Zone Ill Monlh Zone II Zone Ill 

Janual")· 40°F 45° F July 84°F 66° F 
February 40ef 45 °F August 84°F 86°F 
Mar,h 54 °F 57° F September 82°F 85°F 
April 6S°F 66°F October 73°f 75 °F 
May 7S°F 78°F November 58°F 65° F 
June .· 84°F 85°F December 48°F 52°F 
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J!· The waters shall contain no substances which will impart any undesirable tastes to 
fish flesh, or in any o ther way make fish inedible. 
· _16.3(4) Class "C' waters. \'\'atcrs which arc designated as class "C" waters arc to be 
protected as a raw water source of pntablt: water supply. The following criteria shall · apply 
to all cla~~ "C'.' waters: 

a. RuJioactil'e sub, tu11ces. 
(I) Gross beta activity (in the known absrnce of strontium-90 and alpha emitters) shall 

not exceed I ,000 picoeuries per liter at the point of withdrawal. 
(2) The concentration of radium 226 shall not exceed 3 picocuries per liter at the point of 

withdrawal. 
(3) The concentration of strontium 90 shall not exceed JO picocuries per liter at the point 

of withdrawal. 
(4) The annual average concentration of specific radionuclidcs other than 226 radium 

and 90 strootium. shall not excced 1/ 30 of the appropriate maximum permissible 
concentratio n for the 168-hour "eek as set forth by the International Commission of 
Radiolo6 ical Protection and the National Committee on Radiation Protection in Handbook 
69. The: concentrations of radioisotopes in natural waters shall be maintained at the lowest 
practicable lnel. 

I, . Chcmicul Co11sti111e11ts. The following levels shall not be exceeded at the point of 
withdrawal: 
Arsenic 
Barium 
Cyanide 
Cadmium 
Copper 
Fluoride 
Lead 
Phenols (From other than 

natural sources) 
Chlorides 
Total ctissolved sulids 
Chromium (Hcxavaknt) 
Mc1rnry 
Nitr:ite (NO,J 
Selenium 
Zinc 

0.05 
I .0 
0.025 
O.Dl 
1.0 
1.5 
0.05 

0.001 
250.0 
750.0 

0.05 
0.005 

45.0 
0.01 
1.0 

The sum of Lcad , C:idmium. Hcxavaknt Chrumium, Mercury and Selenium 
en·ccd 1.5 mg / I . 

mg/I 
mg/ 1 
mg/I 
mg/I 
mg/I 
mg/ I 
mg/1 

mg/ 1 
mg/ I 
mg / I 
mg/ I 
mg / I 
mg/ 1 
mg/ 1 
mg / I 

shall not 

c. All sub,t:inc.:s toxic or dctrimental to humans or detrimental to tr.!atment process 
shall be limited to nontoxic or nondctrimental concentrations in th~ surface water. 

d. The pl! shall not be lcss th:in 6 .5 nor greater than 9.0 . 
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TABLE DI 

REPTILES AND AMPHIBIANS LIKELY TO BE FOUND IN THE IMPACT AREA 

REPTILES: 

Species Abundance in state 

Common snapping turtle common 
Chelydra serpentina 

Western painted turtle common 
Chrysemys picta 

Ornate box turtle rare 
Terrapene ornata 

Northern water snake - P* common 
Natrix sipedon 

Graham's water snake - P occasional 
Natrix grahamii 

Red-sided garter snake abundant 
Thamnophis sirtalis 

Plains garter snake common 
Thamnophis radix 

DeKay's snake common 
Storeria dekayi 

Eastern hognose snake 
Heterodon platyrhinos 

Prairie ringneck snake - P 
Diadophis punctatus 

Smooth green snake 
Opheodrys vernalis 

* P = Possibly 

common 

common 

common 

Habitat 

ponds and lakes 

shallow, muddy ponds 
and marshes 

grasslands, esp. 
sandy 

any body of water 
esp. quiet water 

protected water 
edges 

wide range of grass
lands and woods 

near water in 
grasslands 

moist areas 

sandy woods and open 
areas 

rocky open woods 

moist grasslands 



.. 

Eastern yellow-bellied racer 
Coluber constrictor 

Bull snake 
Pituophis melanoleucus 

Fox snake 
Elaphe vulpin a 

Red milk snake 
Lampropeltis triangulurn 

AMPHIBIANS: 

D-3 

common 

common 

common 

common 

Species Abundance in state 

Mud puppy common 
Necturus maculosus 

Eastern tiger salamander common 
Arnbystoma tigrinum 

American toad abundant 
Bufo americanus 

Tree frog common 
' Hyla versicolor 

Western chorus frog 
Pseudacris triseriata 

Blanchard's cricket frog 
Acris crepitans 

Bullfrog 
Rana catesbeiana 

Green frog 
Ran a clami tans 

Leopard frog 
Rana pipiens 

common 

common 

common 

common 

occasional 

fields, brush, 
open woods 

grasslands 

open moist grass
lands and woods 

open agricultural 
land and woodlands 

Habitat 

permanent water 

ponds 

anywhere with enough 
water for breeding 

trees in or near 
water 

agricultural fields 
and praries 

river valleys and 
lowlands 

any permanent water 

shallow water
standing or running 

open meadows 
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TABLE D2 

BIRDS OF THE ICP BENEFICIATION PLANT IMPACT AREA 

Species 

Green heron - P* 
Butorides virescens 

Mallard - P 
Anas platyrhychos 

Black duck - P 
Anas rubripes 

Blue-winged teal - P 
Anas discors 

Kestrel - S 
Falco sparverius 

Bobwhite quail - P 
Colinus virginianus 

Ring-necked pheasant - E 
Phasianus colchicus 

Virginia Rail - P 
Rallus limicola 

Sora - p 
Porzana carolina 

American coot - P 
Fulica americana 

Semi-palmated plover - P 
Charadrius semipalmatus 

Killdeer - S 
Charadrius vociferus 

Residence 
Status 

summer 

summer, 
transient 

winter, 
transient 

summer, 
transient 

permanent, 
summer 

permanent 

permanent 

summer 

summer 

summer 

transient 

summer 

*S - Seen, E - Expected, P - Possible 

Abundance Habitat 

common marsh, swamp 

abundant marsh, swamp 

uncommon marsh, swamp 

abundant marsh, swamp 

common pasture, prairi1 
fields 

common cropland, pastui 
prairie, old 
fields 

abundant cropland, pastm 
prairie, fields 

common marsh 

uncommon marsh 

common aquatic, marsh 

uncommon shores 

abundant cropland 



American golden plover 
Pluvialis dominica 

Black-bellied plover 
Squatarola squatarola 

American woodcock - S 
Philohela minor 

Common snipe - P 
Capella gallinago 

Upland plover - P 
Bartramia longicauda 

Spotted Sandpiper - E 
Actitis macularia 

Solitary sandpiper - P 
Tringa solitaria 

Greater Yellowlegs - P 
Totanus melanoleucus 

Lesser Yellowlegs - P 
Totanus flavipes 

Pectoral sandpiper - P 
Erolia melanotos 

White-rumped sandpiper - P 
Erolia fuscicollis 

Baird's sandpiper -P 
Erolia bairdii 

Least sandpiper -P 
Erolia minutilla 

Semipalmated sandpiper - P 
Ereunetes pusillus 

Rock dove - S 
Columba livia 

Mourning dove - S 
Zenaidur a macroura 

Yellow-billed cuckoo - S 
Coccyzus americanus 
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transient 

transient 

summer 

winter, 
transient 

summer 

summer 

transient 

transient 

transient 

transient 

transient 

transient 

transient 

transient 

permanent 

permanent, 
summer 

summer 

common 

uncommon 

uncommon 

common 

uncommon 

common 

common 

common 

common 

abundant 

uncommon 

uncommon 

common 

common 

abundant 

abundant 

common 

cropland, pastt 

cropland, pastt 

swamp, ripariar 

marsh, swamp 

pasture, prairi 
old field 

shores 

shores 

shores 

shores 

marsh, shores 

shores 

shores 

shores 

shores 

cropland, pas tu: 

cropland, pastui 
old fields, fon 
edge 
forest edge 



Black-billed cuckoo - E 

Coccyzus erytropthalmus 

Barn owl - E 
Tyto alba 

Screech owl - E 
Otus asio 

Great-horned owl - S 
Bubo virginianus 

Barred owl - S 
Strix varia 

Long-eared owl - P 
Asio otus 

Short-eared owl - E 
Asio flammeus 

Common nighthawk - S 
Chordeiles minor 

Chimney swift - S 
Chaetura pelagica 

Ruby-throated hummingbird - S 
Archilochus colubris 

Belted kingfisher - S 
Magaceryle alcyon 

Flicker - s 
Colaptes auratus 

Red-bellied woodpecker - S 
Centurus carolinus 

Red-headed woodpecker - S 
Melanerpes erythro
cephalus 

Yellow-bellied sapsucker - S 
Sphyrapicus varius 
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transient 

permanent 

permanent 

permanent 

permanent 

permanent, 
winter 

permanent, 
winter 

summer 

summer 

summer 

summer 

permanent, 
summer 

permanent 

permanent, 
summer 

transient 

common 

rare 

common 

common 

common 

occasional 

uncommon 

abundant 

abundant 

common 

common 

abundant 

common 

abundant 

common 

forest edge 

cropland, pastt 
prairie, old 
fields, forest 
edge 
old fields, f01 
edge 

prairie, old 
fields, forest 
edge 

riparian, decic 
ous forest 

deciduous foreE 

pasture, prairi 
old fields 

pasture, prairi 
old fields 

pasture, prairi 
old fields 

prairie, old 
fields, forest 
edge 

streamedge 

pasture, prairi 
old fields, for 
edge 
riparian, fores 
edge 

pasture, old 
fields 

deciduous 
forest 



Hairy woodpecker - E 
Dendrocopus villosus 

Downy woodpecker - S 
Dendrocopus pubescens 

Eastern kingbird - E 
Tyrannus tyrannus 

Great crested flycatcher - E 
Myiarchus crinitus 

Eastern phoebe~ E 
Sayornis phoebe 

Traill's flycatcher - S 
Empidonax traillii 

Least flycatcher - E 
Empidonax minimus 

Eastern wood pewee - S 
Contopus virens 

Horned lark - E 
Eremophila alpestris 

Tree swallow - E 
Iridoprocne bicolor 

Bank swallow - E 
Riparia riparia 

Rough-winged swallow - E 
Stelgidopteryx ruficollis 

Barn swallow - E 
Hirundo rustica 

Cliff swallow - E 
Petrochelidon pyrrhonota 

Purple martin - E 
Progne subis 

Blue-jay - S 
Cyanocitta cristata 
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permanent 

permanent 

summer 

summer 

summer 

summer 

transient 

summer 

permanent 

summer 

summer 

summer 

summer 

summer 

summer 

summer, 
permanent 

common 

abundant 

abundant 

common 

common 

common 

common 

common 

abundant 

uncommon 

abundant 

common 

abundant 

uncommon 

common 

abundant 

riparian, 
deciduous forei 

riparian, 
diciduous fore~ 

old fields, 
forest edge 

forest edge 

old fields, 
forest edge 

riparian 

old fields, 
forest edge 

forest edge 

cropland, pastu 
prairie, old 
fields 

swamp, riparian 

riparian 

cliffs, banks 

cropland, old 
fields, pasture 

urban, cliffs 

cropland, pastu.t 

pasture, old 
fields, forest 
edge 
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Common crow - S 
Corvus brachyrhynchos 

Black-capped chick-a-dee - S 
Parus atricapillus 

Tufted titmouse - S 
Parus bicolor 

White-breasted nuthatch - S 
Sitta carolinensis 

Brown creeper - S 
Certhia familiaris 

House wren - S 
Troglodytes aedon 

Winter wren - E 
Troglodytes troglodytes 

Carolina wren - E 
Thryothorus ludovicianus 

Long-billed marsh wren - P 
Telmatodytes palutris 

Short-billed marsh wren - P 
Cistothorus platensis 

Mockingbird - E 
Mimus polyglottus 

Catbird - S 
Dumetella carolinensis 

Brown thrasher - S 
Toxostoma rufum 

Robin - S 
Turdus migratorius 

Wood thrush - E 
Hylocichla mustelina 

Eastern bluebird - E 
Sialia sialis 
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permanent 

permanent 

permanent 

permanent 

permanent, 
winter 

summer 

transient 

transient 

summer 

summer 

summer 

summer 

summer 

permanent, 
summer 

summer 

permanent, 
summer 

abundant 

abundant 

common 

abundant 

uncommon 

abundant 

occasional 

rare 

common 

uncommon 

uncorrunon 

abundant 

abundant 

abundant 

common 

common 

cropland, fores 
edge, prairie, 
pasture 

old fields, for 
edge 

old fields, for 
edge 

forest edge 

forest edge 

forest edge 

riparian 

forest edge 

marsh 

marsh, prairie 

old fields, 
forest edge 

forest edge 

old fields, 
forest edge 

pasture, prairiE 
old fields 

forest edge 

old fields, fore 
edge 



Golden-crowned kinglet - s 
Regulus satrapa 

Ruby-crowned kinglet - S 
Regulus calendula 

Bohemian waxwing - P 
Bombycilla garrulus 

Cedar waxwing - S 
Bombycilla cedrorum 

Loggerhead shrike - E 
Lanius ludovicianus 

Starling - S 
Sturnus vulgaris 

White-eyed vireo - E 
Vireo griseus 

Bell's vireo - E 
Vireo bellii 

Yellow-throated vireo - E 
Vireo flavifrons 

Red-eyed vireo - E 
Vireo alivaceus 

Philadelphia vireo - E 
Vireo philadelphicus 

Warbling vireo - E 
Vireo gilvus 

Black and white warbler - S 
Mniotilta varia 

Golden-winged warbler - S 
Vermivora chrysoptera 

Blue-winged warbler - E 
Vermivora pinus 

Tennessee warbler - E 
Vermivora peregrina 
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transient 

transient 

winter 

summer 

summer 

permanent 

summer 

summer 

summer 

summer 

transient 

summer 

transient 

transient 

summer 

transient 

common 

common 

rare 

uncommon 

uncommon 

abundant 

rare 

common 

common 

abundant 

rare 

abundant 

common 

rare 

rare 

abundant 

deciduous fore: 

deciduous forei 

old fields, 
forest edge 

old fields, 
forest edge 

prairie, old 
fields 

cropland, pastt: 
old fields, url: 
forest edge 
forest edge 

riparian 

forest edge 

forest edge 

forest edge 

forest edge 

forest edge 

forest edge 

forest edge 

swamp, deciduou: 
forest 
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Orange-crowned warbler - E 
Vermivora celata 

Nashville warbler - s 
Vermivora ruficap~lla 

Parula warbler - P 
Parula americana 
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transient 

transient 

transient 

Yellow warbler - s summer 
Dendroica petechia 

Magnolia warbler - E transient 
Dendroica magnolia 

Cape May warbler - E transient 
Dendroica tigrina 

Myrtle warbler - S transient 
Dendroica coranata 

Black-throated green warbler -E transient 
Dendroica virens 

Cerulean warbler - E 
Dendroica cerulea 

Blackburnian warbler - E 
Dendroica fusca 

Chestnut-sided warbler - E 
Dendroica pennsylvanica 

Black poll - E 
Dendroica striata 

Northern waterthrush - E 
Seiurus noveboracensis 

Lousiana waterthrush - E 
Seiurus motacilla 

Kentucky warbler - E 
Oporornis formosus 

Mourning warbler - E 
Oporornis philadelphia 

Yellowthroat - S 
Geothlypis trichas 

summer 

transient 

transient 

transient 

transient 

summer 

summer 

transient 

summer· 

common 

common 

rare 

abundant 

common 

rare 

abundant 

uncommon 

rare 

uncommon 

common 

common 

common 

uncommon 

uncommon 

uncommon 

abundant 

old field, fon 
edge 

forest edge 

riparian 

riparian, foref 
edge 

forest edge 

forest edge 

forest edge 

swamp 

riparian, 
deciduous fore~ 

forest edge 

forest edge 

forest edge 

swamp, ripariar 

swamp, ripariar 

riparian 
forest edge 

riparian, 
forest edge 

riparian, old 
field, forest 
edge 



Yellow-breasted chat - E 
Icteria virens 

Hooded warbler - E 
Wilsonia citrina 

Wilson's warbler - E 
Wilsonia pusilla 

Canada warbler - E 
Wilsonia canadensis 

American redstart - E 
Setophaga ruticilla 

House sparrow - S 
Passer domesticus 

Bobolink - E 
Dolichonyx oryzivorus 

Eastern meadowlark - E 
Sturnella magna 

Western meadowlark - E 
Sturnella neglecta 
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summer 

transient 

transient 

transient 

summer 

permanent 

summer 

summer 

summer 

Yellow-headed blackbird - P summer 
Xanthocephalus xanthocephalus 

Red-winged blackbird - S 
Agelaius phoeniceus 

Orchard oriole - E 
Icterus spurius 

Baltimore oriole - S 
Icterus galbula 

Rusty blackbird - E 
Euphagus carolinus 

Brewer's blackbird - E 
Euphagus cyanocephalus 

summer, 
permanent 

summer 

summer 

transient 

transient 

uncommon 

rare 

common 

uncommon 

abundant 

abundant 

common 

abundant 

common 

common 

abundant 

occasional 

abundant 

common 

uncommon 

forest edge 

riparian, 
deciduous fores 

riparian, 
deciduous fores 

riparian 

forest edge 

cropland, pastu 
old fields, 
forest edge, 
urban 

pasture, prairi, 
old fields 

cropland, pas tu: 
old fields 

cropland, pas tu: 
old fields 

marsh 

marsh, cropland 
pasture, old 
fields, forest 
edge 

old field, fore: 
edge 

forest edge 

riparian, forest 
edge 

prairie, old 
fields 



Common grackle - S 
Quiscalus quiscala 

Brown-headed cowbird - s 
Molothrus ater 

Scarlet tanager - E 
Piranga olivacea 

Summer tanager - E 
Piranga rubra 

Cardinal - S 
Richmondena cardinalis 

Rose-breasted grosbeak - S 
Pheucticus ludovicianus 

Indigo bunting - S 
Passerina cyanea 

Dickcissel - E 
Spiza americana 

Evening grosbeak - E 
Hesperiphona vespertina 

Purple finch - E 
Carpodacus purpureus 

Common redpoll - E 
Acanthis flammea 

American goldfinch - E 
Spinus tristis 

Rufus-sided towhee - E 
Pipilo erythrophthalmus 
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permanent, 

summer 

summer 

summer 

permanent 

summer 

summer 

summer 

winter, 
transient 

winter 

winter 

permanent 

summer 

Savannah sparrow - E summer, 
Passerculus sandwichensis transient 

Grasshopper sparrow - E 
Arnmodramus savannarum 

summer 

abundant 

common 

uncommon 

uncommon 

abundant 

common 

common 

abundant 

occasional 

common 

uncommon 

common 

common 

common 

common 

pasture, prairi 
old fields, 
forest edge 

cropland, pas tu: 
prairie, old 
fields, forest 
edge 

forest edge 

forest edge 

old fields, 
forest edge 

riparian, 
forest edge 

old fields, 
forest edge 

pasture, prairie 
old fields 

forest edge 

forest edge 

prairie, old 
field, forested 

pasture, prairie 
old fields 

forest edge 

prairie, 
old fields 

pasture, prairie , 
old fields 



.. 

D-13 

LeConte's sparrow - E transient 
Passerherbulus caudacutus 

Henslow's sparrow - E summer 
Passerherbulus henslowii 

Sharp-tailed sparrow - E transient 
Arnrnospiza caudacuta 

Vesper sparrow - E 
Pooecetes gramineus 

Lark sparrow - E 
Chondestes grammacus 

Slate-colored junco - S 
Junco hyemalis 

Tree sparrow - S 
Spizella arborea 

Chipping sparrow - S 
Spizella passerina 

Clay-colored sparrow - E 
Spizella pallida 

Field sparrow - E 
Spizella pusilla 

Harris' sparrow - E 
Zonotrichia querula 

White-crowned sparrow - E 
Zonotrichia leucophrys 

White-throated sparrow - E 
Zonotrichia albicollis 

Fox sparrow 
Passerella iliaca 

Lincoln's sparrow 
Melospiza lincolnii 

Swamp sparrow 
Melospiza georgiana 

summer 

summer 

winter 

winter 

summer 

transient 

summer 

winter, 
transient 

winter, 
transient 

transient 

transient 

transient 

summer, 
transient 

uncommon 

rare 

rare 

common 

common 

abundant 

abundant 

common 

uncommon 

common 

occasional 

uncommon 

abundant 

common 

common 

common 

marsh, prairie 

prairie, old 
fields 

marsh 

pasture, prairi 
old fields 

pasture, prairi 
old fields 

forest edge 

forest edge 

forest edge 

prairie, forest 
edge 

pasture, old 
field, forest 
edge 

old fields, 
forest edge 

old fields, 
forest edge 

old fields, 
forest edge 

old fields, 
forest edge 

riparian, 
forest edge 

swamp, riparian 
forest edge 



Song sparrow - S 
M~lospi~a melodia 

Lapland long spur - E 
Calcarius lapponicus 
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Permanent 

winter, 

abundant 

uncommon 

prairie, 
forest edge, 
old fields 

cropland, 
prairie, pastur 
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TABLE D3 

TERRESTRIAL MAMMALS OF THE ICP BENEFICIATION PLANT IMPACT AREA 

Species 

Opossum - E* 
Dipelphis marsupialis 

Short-tailed shrew - C 
Blarina brevicauda 

Least shrew - E 
Cryptotis parva 

Masked shrew - C 
Sorex cinereus 

Eastern mole - E 
Scalopus aquaticus 

Cotton tail rabbit - S 
Sylvilagus floridanus 

Woodchuck - P 
Marmota monax 

Abundance 

common 

abundant 

rare 

occassional 

occassional 

abundant 

occasional 

Thirte~n-lined ground squirrel - S 
Spermophilus tridecemlineatus 

abundant 

Eastern chipmunk - S 
Tamias striatus 

Fox squirrel - S 
Sciurus niger 

Grey squirrel - S 
Sciurus carolinensis 

Plains pocket gopher - E 
Geomys bursarius 

Meadow jumping mouse - E 
Zapus hudsonius 

occassional 

common 

occassional 

common 

rare 

Habitat 

woodland 

mesic grasslands 

grasslands with brush 

grasslands & fencerows 

grasslands 

grasslands & brush 

grasslands 

grasslands 

woods & brush 

woodland 

forest with nut trees 

grasslands 

mesic grasslands & open 
areas 
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Western Harvest mouse - C occasional 
Reithrodontomys megalotis 

Deer mouse - E common 
Peromyscus maniculatus 

White-footed mouse - C abundant 
Peromyscus leucopus 

Meadow vole - C occasional 
Microtus pennsylvanicus 

Prairie vole - E rare 
Microtus ochrogaster 

Southern bog lemming - P rare 
Synaptomys cooperi 

Muskrat - S occasional 
Ondatra zibethica 

House mouse - C common 
Mus musculus 

Norway rat - E common 
Rattus norvegicus 

Raccoon - S occasional 
Procyon lotor 

Domestic dog - S 
Canis familiarus 

Grey fox 
Urocyon cinereoargenteus 

Red fox - E 
Vulpes fulva 

Mink - s 
Mustela vision 

Long-tailed weasel - E 
Mustela frenata 

Striped skunk - E 
Mephitis mephitis 

common 

rare 

occasional 

occasional 

occasional 

common 

mesic grasland 

drier grasslands and 
open woods 

woods and brush 

mesic grasslands 

dry grasslands 

wet grasslands 

stream edges 

fields, near human 
habitation 

near human habitation 

woods with access to 
water 

any habitat 

woods edge 

hilly areas with mosiac 
woods and open areas 

along water 

along water 

open woods, prairie 
and brush 



I 

Spotted skunk - E 
Spilogale putorius 

Domestic cat - E 
Felis domesticus 

* S - Seen 
C - Captured 
E - Expected 
P - Possible 
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occasional 

common 

open woods, prairies anc 
brush 

any habitat 
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TABLE D4 

Species Totals of Small Mammals Captured in the Iowa Coal Project Beneficiation Plant Area 

SE_ecies 

Peromyscus leucopus 

Blarina brevicauda 

Sorex cinereus 

Microtus pennsylvanicus 

Reithrodontom~ megalotis 

Mus musculus 

* 

Total 
CaE_tures 

14 

13 

4 

3 

1 

1 

Sex Ratio* 
Male:Female 

9 : 5 

5 : 8 

-
-
-

-

Age Ratio * 
Adult:Subadult:Juvenile 

11 : 2 : 1 

13 : 0 : 0 

-
-
-
-

Captures per 
100 Trap Nights 

2.65 

2.46 

0.76 

0.57 

0.19 

0.19 

Age and sex ratios become increasingly meaningless with capture sizes less than 12. 

• 

0 
I 

I-' 
CX) 
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TABLE D5 

Small Mammal Captures per Habitat in the Iowa Coal Project Beneficiation Plant Area 

Habitat 

Beneficiation Plant Vicinity 

Brushy Field, East of the 
Horticulture Gardens 

Stream Bed, South of the C & NW 
Railroad Right-of-way 

North Side of the C & NW 
Railroad Right-of-Way 

Number of 
Ca.etures 

2 

1 

2 

1 

1 

8 

7 

3 

1 

7 

S_eecies 

Blarina brevicauda 
short-tailed shrew 

Sorex cinereus 
masked shrew 

Sorex cinereus 
masked shrew 

Blarina brevicauda 
short-tailed shrew 

Mus musculus 
house mouse 

Blarina brevicauda 
short-tailed shrew 

Peromyscus leucopus 
white-footed mouse 

Microtus pennsylvanicus 
meadow vole 

Reithrodontomys megalotis 
western harvest mouse 

Peromyscus leucopus 
white-footed mouse 

2 Blarina brevicauda 
short-tailed shrew 

1 Sorex cinereus 
masked ·shrew 

Captures per 
Habitat per 

100 Trap Nights 

2.34 

4.0 

12.7 

6.67 

• 

0 
I 

I-' 
1.0 
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